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1 EXECUTIVE SUMMARY 

The Merrifield Pump Station has been problematic for the City of Scranton and residents for many years.  

Based on the local testimony, major flooding events seriously increased since 2006, but the area has been 

prone to flooding as far back as the 1950’s.  There are many factors which increase the probability of 

flooding within the area including, in recent years, storm intensities have increased, additional development 
within the area and dated infrastructure.  GPI has been hired by the City of Scranton to research and 

identify possible solutions to help alleviate the issue.   

As a part of this study, GPI has spoken with local stakeholders, researched existing plans within the area, 

observed the site during Tropical Storm Ida, and surveyed and modeled the watershed to the pump station.  

During Tropical Storm Ida, GPI observed the drainage issues across the watershed which are common for 

the area and contribute to the flows to the Merrifield Pump Station as described by the stakeholder 
testimony.  The hydrology model was used to quantify the drainage issues identified and determine 

possible solutions.to help alleviate the interior flooding during storm events. 

The proposed system improvements include multiple options throughout the drainage area to divert 

stormwater away from inadequately sized systems, correct existing drainage issues and increase the 

pumping capacity of the existing station.  The following improvements are discussed in further detail in the 
study: 

1. Additional conveyance outfall to Keyser Creek to reduce interior surcharging 

2. Existing system upgrades to create a more efficient conveyance system. 

3. A new conveyance system in the upper portions of the watershed to divert stormwater from reaching 

the pump station. 

4. Improvements of an existing detention basin to help attenuate surcharging flows. 
5. A new pump system with increased capacity and storage volume. 

In addition to the above noted improvements, the required permitting and reviewing agencies have been 

identified. 
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2 INTRODUCTION 

The Merrifield Pump Station has been problematic for the City of Scranton and residents for many years.  

Based on the local testimony, major flooding events seriously increased since 2006, but the area has been 

prone to flooding as far back as the 1950’s.  There are many factors which increase the probability of 

flooding within the area including, in recent years, storm intensities have increased, additional development 
within the area and dated infrastructure.  GPI has been hired by the City of Scranton to research and 

identify possible solutions to help alleviate the issue.  As a part of this study, GPI has spoken with local 

stakeholders, researched existing plans within the area, observed the site during a large storm event, 

surveyed and modeled the watershed to the pump station and have identified possible solutions to help 
alleviate the interior flooding during storm events. 

3 EXISTING CONDITIONS 

3.1 STUDY LIMITS 

The primary area of concern centers around the Merrifield Pump Station and the drainage area which 

contributes to the inundation of the pump station during rainfall events.  The area of study begins at the 

outfall to Keyser Creek from the pump station in the location of the Lindy Creek confluence and extends 

toward I-476, PA Turnpike Northeast Extension.  GPI mapped the existing conveyance systems within the 
area and inspected both under dry and inundated conditions.  Additional detail of the mapping of the 

existing system has been included in Appendix A.  In addition to the Merrifield Pump Station, the 

Fawnwood Heights was identified to be problematic and having drainage issues.  The drainage paths and 

conveyance of Fawnwood Heights was also considered during the mapping. 
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3.2 DATA COLLECTION 

Data collection within the Study Limits included research of existing records provided by the City of 

Scranton, Pennsylvania Department of Transportation (PennDOT) and the PA Turnpike Commission 

(PTC), testimony from landowners, observed dry and inundated conditions, and conventional survey 
methods.  The survey portions were conducted over multiple field days throughout August and September 

of 2021.  Survey included collecting the elevation of the structures and the surface and inverts of the 

conveyance system, including documentation of the pipe sizes. 

3.3 STAKEHOLDER TESTIMONY 

The stakeholders for this project included the City of Scranton, PennDOT, PTC and the local property 

owners who have been affected by the increased runoff events over the years.  The city, PennDOT and 

PTC currently own and operate conveyance systems within the Study Limits.  These systems are a mixture 

of piping and channels which currently show signs of being undersized based on the current level of 
development in the area. 

In addition to discussing the drainage with the city, GPI also spoke to local property owners who all 

provided consistent testimony of the following: 

1. It has been reported by the local owners nearest to the Merrifield Pump Station that the major flooding 

events have increased significantly since 2006. 

2. Keyser Creek has not generally been a contributing factor to the interior flooding.  Creek depths have 
been reported as not being deep enough to cause backwater issues. 

3. The existing conveyance system surcharges along Briggs Street at the Cameron and Merrifield Avenue 

intersections.  Overtopping has been reported as high as two feet. 

4. The surcharging flows from the Briggs Street system travels down the roads and alleys to the Merrifield 
Pump Station which includes a small detention area that residents state has been poorly maintained 

and silted in.  The pump station outlets near the bend in the Lindy Creek high speed channel. 

4.1. Residents mostly discuss a “Dry Dam” area at the top of Briggs Street and Horatio Avenue as a 

contributing factor to the surcharging of the Briggs Street system. 
4.1.1. It is unclear of the term “Dry Dam” but was a generally accepted term.  This appears to be a 

detention basin with a large drainage area. 

4.1.2. The outlet from the Dry Dam previously ran through its own conveyance system along Field 

Court, across private properties through an easement, across North South Road, again 
through private property and beneath the existing railroad bed to Keyser Creek.   

4.1.3. In 2006, the conveyance system between Field Court and North South Road was 

disconnected and rerouted to a parallel system in Briggs Street which is undersized. 

4.1.4. The Briggs Street system enters the Spott Property (Lackawanna County Parcel 144.12-
050-027.01) and connects to the storm line which runs between Lafayette Street and Dewey 

Avenue. 

5. The pipe between Lafayette Street and Dewey Avenue which discharges directly to Keyser Creek was 

installed by the Spott property owner to create additional usable area on the property.  There was a 
channel in this area previously.  It was reported that the pipe was installed poorly and contributes to the 

flooding. 

6. During flooding events, the Merrifield Pump Station is generally inundated and requires City workers 

and emergency responders to provide additional pumping capacity to the station. 
7. On two occasions since 2018, the pump station lost power and the pumps were idle until power could 

be restored. 
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8. Lindy Creek, which converges into Keyser Creek beyond the Merrifield Pump Station has previously 

been improved and includes a high-speed channel which has effectively conveyed the flows without 

major incidents. 
9. In addition to the immediate area of the pump station, drainage issues have been identified: 

9.1. Along Newton Road and Price Street due to runoff from the turnpike. 

9.1.1. A property owner at the intersection of Quay Avenue and Jackson Street stated they 

typically require sandbags on the corner to stop the gutter flow along Jackson Street from 
jumping the curb on their property.  The flows split at the intersection and run along the gutter 

further down Jackson Street or along Quay Avenue and flood the Community Center at the 

bottom of the hill. 

9.1.2. A property owner along Newton Road stated they get water in more intense storms when 
the stormwater gets out of the channel and runs along their property line out onto Newton 

Road. 

9.2. Throughout the Fawnwood Heights development. 

The below image shows the areas described above corresponding to the outline number above. 

p  
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3.4 DOCUMENT RESEARCH 

In addition to documents provided within the Study Area by the City of Scranton, GPI also requested plans 

from PennDOT and PTC regarding the infrastructure in the area.  The plans have been reduced in size and 

included as Appendix A.  Below is a summary of the plans which were utilized for this report: 

1. Resident provided backup including newspaper articles, videos, and plans of the Delaware 

Lackawanna & Western RR 
2. “Drawings for Construction of a Sanitary Sewer, Force Main, Pump Station and Creek Relocation in the 

Keyser Valley Urban Renewal Area, Project No. Penna R-160” prepared by Bellante and Clauss, Inc., 

signed by the Mayor March 16, 1965. 

2.1. Includes the channel relocation and typical section of Keyser Creek. 
3. “Scranton Redevelopment Authority Penn Anthracite Parcel #5” prepared by John R. Hennemuth, 

dated June 6, 1969. 

3.1. Boundary survey of the industrial parcel bound by Briggs Street and North-South Road showing 

the 24” Storm Sewer Easement from the Dry Dam between Field Court and North-South Road. 
4. “Keyser Creek City of Scranton”, Investigated by W.B.B., dated March 19, 1976 

4.1. Plan shows an open ditch at the intersection of Lafayette St and Dewey Ave, consistent with 

homeowner’s testimony regarding installation of a 36” pipe across the Spott property.   

4.2. Plan shows open ditch to a 24” reinforced concrete pipe which outfalls to Keyser Creek. 
5. Drawings C-2 and C-4 of “Fawnwood Heights” by Patrick J. McLaine, dated October 27, 1986. 

5.1. Drawing C-2 shows the utilities and grading of the site which includes flow arrows indicating 

stormwater drainage. 

5.2. Drawing C-4 shows channels as a part of the Typical Roadway Section. 

6. Drawings 2, 3 and 9 of “Fawnwood Heights, Phase 3” by William G. Karam Associates, Inc., dated 
October 1989. 

6.1. Drawings 2 & 3 both show channels at 1.0’+ depths along all roads. 

6.2. Drawing 9 shows channels as a part of the Typical Sections. 

7. Sheets 85-89 of the PennDOT ECMS No. 8212, “Drawings for Construction of State Route 3011, 
Section 203 & 271 in Lackawanna County”, prepared by Clough Harbour & Associates, LLP and signed 

by the Secretary of Transportation on February 9, 2012 

7.1. Sheets show the conveyance system within the PennDOT right-of-way. 

8. Additional plans and reports have been provided by the City including Hydraulic Studies of Keyser 
Creek and development throughout the industrial park as well. 

9. FEMA Flood Insurance Rate Map for Lackawanna County, Map Number 42069C0212D, Effective 

August 5, 2020 

9.1. Based on the FEMA FIRM map, the area is inundated during the 100-year storm event with over 
ten feet of water. 

10. A Right-to-Know Request No. 2724 has been made for the turnpike conveyance system within the area 

of the Study Limits.  No plans have been received at this time but will be amended once received. 

11. No record plans or information on the Merrifield Pump Station were available. 
12. No record plans or information on the Dry Dam were available.  No ownership, functions or 

maintenance requirements could be determined at this time. 
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3.5 EXISTING CONDITIONS 

Based on the survey findings, testimony of stakeholders and document research, GPI has created a 

hydrology model for the area with all contributing drainage areas to Keyser Creek within the Study Limits.  

The overall drainage area reaching Keyser Creek from within the Study Limits is 230 acres.  There are four 
primary open channels which pass stormwater beneath the Northeast Extension and multiple smaller 15” 

pipes which connect to discharge flows from the roadway.  The open channels all pass beneath Newton 

Road through pipe culverts.  The southernmost channel is conveyed to a system which runs along an 

unnamed alley to Quay Avenue which crosses beneath Price Street and into a channel system to a 48” 
corrugated metal pipe (CMP) beneath Lafayette Street and to the Dry Dam.  The next channel beneath the 

Northeast Extension travels beneath Newton Road in a 36” smooth lined corrugated plastic pipe (SLCPP) 

which discharges to an open channel and joins the first channel prior to the 48” CMP.  The third channel 

crosses Newton Road through a 36” CMP and into the wooded area which meanders to the Dry Dam.  The 
fourth channel crosses Newton Road through a 24” SLCPP which joins stormwater from Fawnwood 

Heights to the forested area and meanders to the Dry Dam. 

 

Figure 1 - Channel Outfalls from Northeast Extension 

The majority of the drainage area,120 acres, is through the Dry Dam.  The conveyance system directs 

flows from the Dry Dam to Keyser Creek via the Briggs Street system which outlets under the Spott 
Property.  The Briggs Street system was not intended to add flows to the Merrifield Pump Station.  The 

Channel 3 
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drainage area to the Dry Dam is a system of pipes and open channels.  The Dry Dam is a stacked stone 

wall, approximately eleven feet high with a hand operated slide gate which has been locked in the open 

position.  The outlet from the Dry Dam is a 24” CMP prior to reaching the Briggs Street system.  The Dry 
Dam originally was not connected to the Briggs System.  It originally discharged through a separate system 

located on Field Court which has since been abandoned.  The Briggs Street system where the Dry Dam 

connects is an 18” SLCPP which runs along Briggs Street and beneath North South Road with multiple 

structures onto the Spott Property.  The conveyance system becomes a 36” pipe on the Spott Property 
which travels to the rear of the property above the Reading, Blue Mountain & Northern (RBMN) Railroad.  

The 36” pipe then turns 90 degrees to the southwest and runs parallel with the railroad, then turns another 

90-degrees and ties into another 36” pipe which runs between the intersection of Dewey Avenue and 

Lafayette Street to Keyser Creek.  Based on the stakeholder testimony, it is thought the Dewey Avenue 
and Lafayette Street pipe was poorly installed.  It was confirmed during the survey that the invert at the 90-

degree bend and outfall to Keyser Creek was installed on a reverse slope by 5”, which limits the capacity of 

the pipe.  Other drainage within the Study Limits includes roadway gutter flows, pipes and channels from 

below Newton Road to Keyser Avenue which directs water through an 18” SLCPP conveyance system on 
Lafayette Street which is then reduced to a 12” polyvinyl chloride (PVC) and back to an 18” CMP where it 

discharges near the inlet of the Dewey Avenue and Lafayette Street pipe culvert beneath the Spott 

Property. 

3.6 TROPICAL STORM IDA, SEPTEMBER 1, 2021 

On September 1, 2021, the remnants of Hurricane Ida moved through Scranton.  The rainfall depth was 

measured at over 5” of rainfall between a 12–24-hour period which indicates a 25–50-year probable storm.  

GPI was on-site days prior, during and after to document the storm and confirm areas which have been 

described as flooding and inundated.   

Prior to the storm, the City of Scranton inspected the pump station for readiness and prepared for the storm 

by setting up a portable auxiliary pump.  During the day of the storm, GPI was on site in the early afternoon 

at the beginning stages and later in the night when the pump station was inundated. 

In the early afternoon, approximately 2pm, GPI observed: 

1. The outfall of the 36” SLCPP from the Spott Property to Keyser Creek was in a tailwater condition and 

approximately 50% filled with water. 

2. The inlet of the 36” SLCPP at Dewey Avenue and Lafayette Street to the Spott Property was 

approximately 75% full of slowly swirling water. 

3. Surcharging of the Briggs Street system at Cameron and Merrifield Avenue intersections. 
3.1. Surcharged flows were running overland down Merrifield Avenue via gutter flow to the pump 

station inlet in Merrifield Avenue.  Flowing water was estimated at 2” deep. 

4. The pump station was operating both pumps at that time.  The auxiliary pump was not required.  Little 

to no ponding water was observed in the detention basin. 
5. Flooding at the intersection of Dewey Avenue and Price Street was approximately 2” in depth. 

6. The Dry Dam was inundated with an estimated 5’ of stormwater. 

7. Surcharging flows and flooding appeared to be minimal along Newton Road at that time. 

In the late evening, approximately 8pm, GPI received a call from a nearby property owner that the 

Merrifield Pump Station’s pond was full.  GPI was on site and observed: 

1. The outfall of the 36” SLCPP from the Spott Property to Keyser Creek was fully submerged with water.  

Pipe outfall was reduced to little to no flow. 
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2. Local testimony on the day stated that the pond filled drastically between 5 and 7 pm.  It is GPI’s 

opinion the pump station saw a major surcharge of water within the interior area due to the tailwater 

conditions of Keyser Creek.  These conditions restricted the outfalls from allowing water to drain from 
the interior areas. 

3. The inlet of the 36” SLCPP at Dewey Avenue and Lafayette Street to the Spott Property was 100% full. 

3.1. Continued / intensified surcharging of the Briggs Street system at Cameron and Merrifield Avenue 

intersections. 
3.2. Surcharged flows were running overland down Merrifield Avenue via gutter flow to the pump 

station detention basin.  Flowing water was estimated at 4” deep. 

4. The pump station was operating both pumps at that time and the auxiliary pump as well.  A second 

auxiliary pump was called for, delivered and operable shortly after. 
4.1. The pump station pond was full and ponded water onto Merrifield Avenue at an approximate depth 

of 4”. 

5. Flooding at the intersection of Dewey Avenue and Price Street was estimated to be approximately 8” in 

depth. 
6. No observation of the Dry Dam was made on this visit. 

7. Additional surcharging was observed at the intersection of Lafyette Street and Cameron Avenue, 

directly below Keyser Avenue.  Ponding was estimated at 6” at the time. 

8. Flows were observed between two houses on Newton Road. 
8.1. Based on local testimony after the storm, flows within the channel from the Northeast Extension, 

overflow the bank and discharge between the houses. 

8.2. The flow between the houses flowed onto Jackson Street into multiple directions, but all 

contributed to the ponding at the Community Center along Keyser Avenue. 
8.2.1. Portions of the flow entered the Quay Avenue system and contributed to the surcharging 

toward Price Street. 

8.2.2. Portions of the flow traveled via gutter flow along both sides of Newton Road to Jackson 

Street and toward the Community Center by turning on Quay Avenue. 

9. The ponding at the community center eventually reaches the Keyser Ave system and worsens the 
surcharging at Cameron Avenue and Lafyette Street. 

10. Additionally, it was observed outside of the Study Limits an uncontrolled flow from a local 

manufacturing area.  The flow was directed to Keyser Avenue.  At the curb line, the flow jumped into 

and across the travel lane creating a hazardous condition.  The City has indicated prior this is a known 
issue from a detention basin above the manufacturing site. 

The below image shows the areas described above corresponding to the outline number which 

corresponds to the observations from the 8pm site visit. 
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The following photos show the performance of the system as described above during Tropical Storm Ida: 
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Figure 2 - Keyser Creek Outfall @ 2pm 

 

Figure 3 - Keyser Creek Outfall @ 8pm 

 

Figure 4 - Keyser Creek Outfall Showing Tailwater Condition @ 
2pm 

 

Figure 5 - Keyser Creek Outfall Showing Tailwater Condition @ 
8pm 

 

Figure 6 - 36" Pipe at N Dewey Ave and Lafayette St @ 2pm 

 

Figure 7 - 36" Pipe at N Dewey Ave and Lafayette St @ 8pm 
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Figure 8 - Surcharging at Briggs St and Cameron Ave at 2pm 

 

Figure 9 - Surcharging at Briggs St and Merrifield Ave at 2pm 

 

Figure 10 - Surcharging Flows down Merrifield Ave @ 2pm 

 

Figure 11 - Surcharging Flows at Merrifield Pump Station Inlet @ 
2pm 

 

Figure 12 - Merrifield Pump Station Looking Towards Jackson 
Street @ 2pm 

 

Figure 13 - Merrifield Pump Station Looking Towards Jackson 
Street @ 8pm 
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Figure 14 - Merrifield Pump Station @ 2pm 

 

Figure 15 - Merrifield Pump Station @ 8pm 

 

Figure 16 - Flooding at N Dewey Ave and Price St @ 2pm 

 

Figure 17 - Flooding at N Dewey Ave and Price St @ 8pm 

 

Figure 18 - Dry Dam Conditions @ 2pm 

 

Figure 19 - Dry Dam Conditions @ 2pm 
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Figure 20 - Keyser Creek at Sherman Ave Crossing @ 2pm 

 

Figure 21 - Keyser Creek at Sherman Ave Crossing @ 8pm 

 

Figure 22 - Merrifield Pump Station Outfall @ 2pm 

 

Figure 23 - Keyser Creek and Lindy Creek Confluence @ 2pm 

 

Figure 24 - 48" CMP to Dry Dam @ 2pm 

 

Figure 25 - Newton Road @ 2pm looking Northeast 
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Figure 26 - Pipe Culvert at Newton Road @ 2pm looking North 

 

Figure 27 - Pipe Culvert at Newton Road @ 8pm 

 

Figure 28 - Surcharging at Lafayette St and Cameron Ave @ 8pm 

 

Figure 29 - Flooding at Lafayette St and Cameron Ave @ 8pm 

 

Figure 30 - Flooding Along Property Line at Newton Road  @ 8pm 

 

Figure 31 - Flooding Along Property Line Running Down Newton 
Road  @ 8pm 
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Figure 32 - Gutter Flow along Jackson Street @ 8pm 

 

Figure 33 - Gutter Flow along Quay Ave @ 8pm 

 

Figure 34 - Overland Flow along Quay Ave to Price St @ 8pm 

 

Figure 35 - Overland Flow from Price St to Horatio Ave @ 8pm 

 

Figure 36 - Uncontrolled Flows to Keyser Ave (Outside Study 
Limit) 

 

Figure 37 - Uncontrolled Flows to Keyser Ave (Outside Study 
Limit) 
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3.7 PIPE INVESTIGATION AND CLEANING 

GPI and their subconsultant Koberlein Environmental Services, are under contract to camera and clean 

pipes within the lower portions of the system.  The first pipe identified to be cleaned is the pipe beneath the 

Spott property from the intersection of Dewey Avenue and Lafayette Street and outlets to Keyser Creek.  
The work will continue to inspect the other pipes within the Spott Property and an additional pipe which was 

noted to be filled with debris. 

The purpose of this work is to inspect select pipes within the lower portions of the work which are difficult to 

maintain due to the pipe’s depth.  If sediment or any blockage is found, work will be performed to 

reestablish the capacity of the pipe. 

This work is currently being scheduled and this report will be amended with the findings of the work upon 

completion. 

4 STORMWATER ANALYSIS 

4.1 BASIN MODELING 

To evaluate the existing drainage condition and performance of the system an Existing Condition Model 

was created.  Due to the size of the contributing drainage area to the Dry Dam, design flows to the storage 

area were calculated using TR-55 methodology in HydroCAD 10.0.  Flooding events were then calibrated 
to match conditions observed during Tropical Storm Ida.  Smaller drainage areas south of the detention 

facility were calculated using the rational method.  A 10-year storm was used as the design storm for the 

local drainage system, while the 10-year, 25-year, 50-year, and 100-year storms were analyzed for the Dry 

Dam.   

Hydraulic calculations for the existing and proposed conditions were completed using Bentley’s InRoads 

Storm and Sanitary software.  Pipe data (size, material, invert), inlet configurations (size, orientation), utility 

hole connections, and roadway data (longitudinal and cross slopes, elevations) were coded into the 
software to represent the existing conditions to complete the drainage analysis.  Design flows were coded 

into the model at the appropriate locations to calculate the network hydraulics.  Pipe hydraulics were 

calculated using Manning’s Equations, while inlet efficiency was calculated using the orifice/weir equations. 

A tailwater condition was applied to the calculations based on flood elevations from the Keyser 

Creek.  These elevations were obtained from the HEC-2 data readouts used to establish flood elevations 

for Keyser Creek as shown on the Flood Insurance Rate Map.  This was added to determine the impact of 

flood elevations on the local drainage system.  

4.2 AREAS OF CONCERN 

Results for the Existing Condition Model confirmed that the existing drainage systems were generally 

substandard.  Below is a summary of the drainage deficiencies identified in the project area.   

1. Dry Dam – Northwest of the Horatio Avenue and Briggs Street intersection, an eleven feet tall, stacked 

stone wall is in the woods.  This feature referred to as the “Dry Dam” is below a large, closed 

depression that appears to be a former pond.  A 24” CMP pipe controls the flow from the dam.  The 

outlet pipe discharges into the municipal drainage system along Briggs Street and eventually 
discharges to the Keyser Creek.  
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1.1. Approximately 120 acres of wooded and residential land northwest of the dam appears drain to 

and through the dam.  Based on the observations during Tropical Storm Ida, upper portions of the 

watershed are not being conveyed to the Dry Dam through the intended conveyance system. 
1.1.1. Portions of the upper watershed, up to 30 acres, may not get to the dam, but leave the 

upstream channel north of Newton Road. 

1.1.2. Potentially, 65 cfs (80%) of the upper watershed leaves the channel northwest of Newton 

Road. 
1.2. Based on the 120 acres of drainage to the Dry Dam, the peak 10-year flows to the dam are 

estimated to be approximately 120 cfs. 

1.2.1. The dam is estimated to have sufficient storage and capacity to convey up to the 25-year 

runoff without overtopping. 
2. Fields/Briggs Street Drainage Network – The 24” CMP from the Dry Dam discharges to the City 

Storm Sewer. The 24” pipe continues southeast under Field Street to two inlets stopping at North 

Cameron Avenue.  A former connection to a 24” pipe downslope of Cameron Avenue received the 

drainage from the storm sewer and discharged it to Keyser Creek.  Sometime, around 2006 the 
downstream 24” pipe was disconnected from this system and an 18” pipe was connected to tie the 

system into the Briggs Street network.  This network flowed south along Briggs Street before ultimately 

discharging to Keyser Creek. 

2.1. Design calculations indicate that the 24” CMP segment of pipe from the Dry Dam to Cameron 
Avenue is approximately able to convey the 10-year discharge, estimated to be approximately 28 

cfs, from the Dry Dam along with the collection of the drainage area upslope of Cameron Avenue. 

2.2. The local municipal drainage system along Briggs Street can convey the 10-year flow upstream of 

the connection with the Dry Dam discharge at the intersection of Briggs and Cameron Avenue. 
2.3. Downstream of the terminal end of the 24” CMP Pipe at Cameron Avenue the entire system is 

undersized not capable of conveying the upstream flow for the 10-year event due to the reduction 

in pipe size to an 18” SLCPP. 

2.4. The outlet pipe from the drainage network, located at the bend in Dewey Avenue is also a 36” pipe.  

This pipe has a negative slope which impedes flow. 
3. Keyser Creek – Tailwater conditions at Keyser Creek are also an impediment to flow. 

3.1. Drainage Calculations were initially run with no tailwater conditions.  Results indicated that every 

inlet was surcharging during the 10-year event indicating that the system as designed is 

undersized. 
3.2. A tailwater condition was applied to the calculations based on flood elevations from the Keyser 

Creek.  These elevations were obtained from the HEC-2 data readouts used to construct the Flood 

Insurance Rate Map.  Results indicated that the surcharging at every inlet was worse due to the 

tailwater conditions.  Based on the stakeholder testimony, tailwater from Keyser Creek does affect 
the interior drainage. 

3.3. The pipe located at the intersection of Dewey Avenue and Lafayette Street which runs beneath the 

Spott Property was calculated to be flowing backwards into the municipality during the high 

tailwater conditions.  Water in the system can surcharge and flood the surrounding areas by 
approximately 3’. 

3.4. Based on the current FEMA Flood Insurance Rate Map for the area, the 100-year flood elevation is 

over 10’ above the elevations at the pump station. 
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5 PROPOSED IMPROVEMENTS 

Several Different Alternatives were proposed to address the local drainage issues.  The Areas of Concern 

identified above will likely require multiple approaches to help alleviate flooding within the Study Limits, but 

given the topography and FEMA mapping, this area is modeled by FEMA to be inundated during large 

storm events.  Issues like tailwater and overtopping of the creek require a larger reaching study which 
considers the creek and contributing drainage.    Below is a summary of some of the potential solutions to 

alleviate the interior inundation issues: 

5.1 ADDITIONAL CONVEYANCE OUTFALL 

The 18” connection to the Dry Dam into the Briggs Street Drainage Network is currently undersized.  To 

reduce the pipe from surcharging within the system, a new outfall to Keyser Creek was considered.  

Restoring the original configuration of an isolated system from the Dry Dam to Keyser Creek was 

determined the best option since it is a primary factor of surcharging.  It is estimated that the isolated 

system could remove 80 cfs of flow from the Briggs Street system.   

Routing of the additional outfall could include work on public and private properties, including RBMN Right-

of-Way (ROW), and Pennsylvania Department of Transportation (PennDOT) ROW. 

Two options were considered including: 

1. A new system to isolate the flows from the Dry Dam at the existing inlet box on North Cameron Avenue 

directly to Keyser Creek. 

1.1.   This would eliminate the Dry Dam and two inlets located on Keyser Street and Cameron Avenue, 

from reaching the Briggs Street system. 

1.2. This work will require approximately 1,000 linear feet of new 42” pipe from the existing inlet located 
on North Cameron Avenue to a new discharge point beneath the railroad bed. 

1.3. This new system would still be limited by the 24” outlet pipe from the Dry Dam and would only be 

able to convey the 10-year storm. 

1.4. Surcharging would still be an issue due to tailwater in Keyser Creek.  Surcharges were calculated 
at several feet above the grate at both Keyser and Cameron Avenues. 

2. A new system to isolate the flows from the Dry Dam directly to Keyser Creek. 

2.1. Surcharging can be eliminated through this option by replacing the existing inlets on Keyser and 

Cameron Avenues with utility holes. 
2.2. This new system could potentially be able to convey the discharge from the Dry Dam’s 50-year 

storm. 

2.3. To replace the entirety of this system, the outlet pipe from the Dry Dam would need to be modified.  

Modifications of the existing Dry Dam would need to be extensive since record drawings to 
determine ownership, maintenance, purpose, and design criteria are not available.  Based on the 

drainage area to the Dry Dam being over 100 acres, this facility would be considered an operable 

dam.  Any modifications would require stringent permitting requirements and lifetime maintenance 

and inspections to ensure downstream safety. 

Although removal of the flow from the Dry Dam system from the Briggs Street System would improve the 

design capacity downstream of Cameron Avenue, some of the existing pipes in this network will still not 

pass the 10-year design storm.  Surcharging may still be observed unless the entire system below Keyser 
Avenue is replaced with appropriate pipe sizes. 
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5.2 EXISTING SYSTEM UPGRADES 

Replacement of the last section of pipe between North Dewey Avenue and Lafayette Street that discharges 

to Keyser Creek with a 36” pipe constructed at minimum slope will help and improve the local hydraulics.  

The pipe is currently installed at a negative slope which reduces the capacity of the system.  Reconfiguring 
the outlet and adding a flap gate would also prevent water from flowing backwards into the system during 

high tailwater conditions.  The outfall would need to be constructed beneath the RBMN railbed and 

coordination will be required. 

Additionally, replacing all pipes within the system which have shown surcharging and are known to be 

undersized should be replaced to eliminate stormwater in events from escaping the intended design path.  

This would require upgrades along Quay Avenue and the associated pipe network to the Dry Dam, a new 
system which can convey the flows which pond in the Community Center from Quay Avenue into the 

Lafayette Street system, including working within Keyser Avenue. 

Replacement of the existing outfall could include work on public and private properties, including PennDOT 

and RBMN ROW. 

5.3 NEW CONVEYANCE SYSTEM 

Instead of diverting water bypassing the Dry Dam back to the detention facility, another potential solution 

would be to capture this water with a separate drainage system.  The system would start at Newton Road 

and would convey the water west past Jackson Street to Frink Street.  The network would be conveyed 
down Frink Street to discharge to Lindy Creek, a tributary to the Keyser Creek, north of Keyser Avenue. 

Routing of the new conveyance could include work on public and private properties, including PennDOT 

ROW. 

1. The system was designed to convey the upstream portions of the watershed only and not local 

drainage.  As such all connections were made using utility holes, preventing any local surcharging. 
2. Approximately 2,500 linear feet of 36” smooth lined pipe is required to convey the approximate100-year 

flow of 95 cfs through the system. 

3. Due to the steep raising grade between Jackson and Frink Streets, the pipe would have to be 10-12 

feet deep to maintain positive drainage. 
4. The ultimate point of connection in Lindy Creek cannot be determined at this time due to the required 

review and approvals by the Pennsylvania Department of Environmental Protection (PA DEP), US 

Army Corps of Engineers (US ACOE) and coordination with FEMA.  The proposed conveyance system 

may need to be extended below Keyser Avenue if the existing Lindy Creek channel does not have 
capacity to convey the added flow or creates flooding potential at the Keyser Avenue Crossing.  The 

provided cost analysis shows a range of estimated values for this work. 

5.4 CHANNEL / DRY DAM IMPROVEMENTS 

Several locations in the wooded area between the Northeast Extension and Newton Road were observed 

where flow would leave the drainage channels and bypass the Dry Dam Facility.  This water flows overland 
and cause flooding at local residences.  One idea considered was to resize and armor the channel to 

eliminate overtopping of a contributing drainage channel to allow the additional flow to enter the Dry Dam 

and be detained.  It is unclear of the ownership and maintenance of this channel.  It is possible private 

property acquisition will be required for both temporary and permanent easements. 
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Channel and Dry Dam Improvements could include work on public and private properties.  Permitting, 

design and construction of the Dry Dam will be crucial to address public safety as this area will likely be 

considered as a high hazard area. 

1. Adding additional flows which have bypassed the Dry Dam historically back into the system could 

create a negative effect on the dam itself.  Reconnecting the upstream areas would add significantly 

more water to the Dry Basin and reduce the hydraulic performance.  Adding the estimated 65 cfs of 
stormwater which currently bypasses the Dry Dam back into the Dry Dam during the 10-year storm 

would create an overtopping event of the 11-foot retaining wall. 

2. Modifications of the existing Dry Dam would need to be extensive as stated in the Section 5.1, but 

additional detention could be designed to accommodate the redirected flows. 

5.5 PUMP STATION IMPROVEMENTS 

During large rainfall events, the pump station is not capable of keeping up with the surcharging from the 

surrounding systems.  The current Briggs Street system is undersized for the flows which it conveys, and 

multiple other systems show similar signs of hydraulic inefficiencies and poor design and maintenance.  It 
is unclear what the original pump station was designed to convey and if it was sized for surcharging as 

described in the systems above.  The current configuration is a duplex pump system which is designed to 

cycle between pumps during events.  The existing configuration of the pumps is inefficient with multiple 

fittings and reducers which decrease the pump’s efficiency during operation.  Based on the City’s 
testimony, during an event, the pumps are overridden to both be on full time.  The pumps were replaced in 

2019 and are expected with routine maintenance to have an additional 10-15 years of service life left. 

Based on GPI’s model, it is estimated that a flow of 260cfs is reaching the pump station during the 100-

year storm event.  This estimate considers the new conveyance system and outfalls to be in place.  Based 

on the calculated flow, it is estimated that a new duplex system of with (2) pumps capable of removing 

25,000 gallons per minute (GPM) would alleviate the flooding.  Both pumps would be required to run during 

the 50- and 100-year design storms, but under the 25-year design storm and below, the pumps will 
alternate to extend the life cycle.  New outlet pipes for the pumps will be required due to the increased size.  

30” pipes capable of withstanding the pressures of the pumping will be required to outfall to Keyser Creek. 

Additional storage will be required as the current basin is undersized during storms.  Based on the 

estimated flows, the basin would need to be approximately 1 acre and 6.5’ in depth.  The existing vacant 

lots within the immediate area of the pump station would be a suitable location to expand the storage 

without displacement of existing residents. 

Due to the recent history of power grid failures during pumping, GPI is recommending a generator be sized 

to supply back-up power to the pump station with the capability of running the pumps for up to 24-hours.  

Generator sizing would need to be completed during the design phase since power requirements and 

specific equipment are not known at this time. 

The upgrades to the pump station could include work on public and private properties, including RBMN 

ROW. 

5.6 SEDIMENT REMOVAL DEVICES 

Large scale sediment removal devices for the Study Area were considered such as hydrodynamic 

separators.  During rainfall events, it was observed that stormwater carried a large amount of suspended 

solids including dirt and debris which could decrease system efficiencies and the creek’s hydraulic radius.  



Keyser Valley Stormwater & Flood Mitigation Study  
City of Scranton  September 17, 2021 

21 | Page 

These systems are typically costly and require consistent heavy equipment maintenance.  Although these 

systems could provide a water quality benefit, they are not recommended by this study for the purpose of 

alleviating surcharges and flooding. 

5.7 FAWNWOOD HEIGHTS DRAINAGE 

Based on the historic documents of Fawnwood Heights, stormwater within the development was designed 

to be conveyed through a channel and pipe system.  The channels should be located just off the shoulders 

of the road.  These channels appear to have been filled in by residents with decorative stone and 

landscaping.  The absence of a conveyance system has increased overland and gutter flows creating 
property damage.  At a minimum, these channels should be restored to the original design, but additional 

capacity should be considered as well. 

5.8 APPROVALS AND PERMITTING 

The options detailed above include work on both public and private properties.  Detailed boundary research 

was not included as a part of this study.  Further boundary information will be required prior to design and 

construction.  Private property acquisition will be required for both temporary and permanent easements. 

All design shall be in accordance with the City of Scranton Stormwater Ordinance. 

Both Keyser Creek and Lindy Creek are considered Cold Water Fisheries and Migratory Fish.  Neither 

creek is classified as a Class A Wild Trout stream, Stocked Trout or supports Natural Trout Reproduction.  

Any construction, including phased work, with disturbance over one acre would be governed by a General 
National Pollution Discharge Elimination System (NPDES) permit.   

Connections to Keyser and Lindy Creeks will be subject to PA DEP and US Army Corps of Engineers 

regulations and requirements. 

Work within designated floodways and floodplains shall be in accordance with FEMA. 

Both Keyser Creek and Lindy Creek are non-navigable waters. 

Any work within the Dry Dam area should be in accordance with Pennsylvania Department of 

Environmental Protection (PA DEP) Division of Dam Safety. 

All work within the right-of-way (ROW) of Keyser Avenue (SR-3011), Jackson Street (SR-3003) and 

Newton Road (SR-3003) shall be in accordance with Pennsylvania Department of Transportation 
(PennDOT). 

All work within the Reading, Blue Mountain & Northern Railroad shall be in accordance with the railroad 

regulations and requirements. 

5.9 MAINTENANCE REQUIREMENTS 

Each proposed improvement will require periodic maintenance.  Generally, pipe systems as discussed in 

Sections 5.1 through 5.4 are very efficient to self-clean in intense storms, but dirt and debris can reduce 

efficiency or clog the pipe entirely.  Annual inspections would be recommended. 

Any modifications and upgrades to the Dry Dam will require maintenance and yearly inspections to verify 

all dam appurtenances are functioning property.  These inspections are required to be reported to PA DEP 

and maintenance logs shall be recorded.   
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Pump station improvements will require constant maintenance similar to the current maintenance schedule 

as is being performed regularly and prior to storms. 

6 COST ESTIMATE 

A cost estimate for each recommended improvement is provided below.  Detailed breakdowns of each 

individual iteration are included in Appendix C.  The estimates were created based on current industry 
pricing and quantities as described in the summaries above. 

 

PROPOSED IMPROVEMENT ESTIMATED CONSTRUCTION COST 

5.1.1 Additional Conveyance Outfall, Cameron 
Avenue to Keyser Creek 

$347,674.50  

5.1.2 Additional Conveyance Outfall, Dry Dam to 
Keyser Creek 

$658,573.95 

5.2 Existing System Upgrades $901,739.44 

5.3.1 New Conveyance System to Upper Reach 
of Lindy Creek 

$534,405.00 

5.3.2 New Conveyance System to Lower Reach 
of Lindy Creek 

$953,580.00 

5.4 Channel / Dry Dam Improvements $740,887.50 

5.5 Pump Station Improvements $3,615,901.88 

5.7 Fawnwood Heights Drainage $935,180.00 
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 Office of Chief Counsel 
Phone:  717-831-7381 

Fax:  717-986-9654 
lvangorder@paturnpike.com 

 

 

      August 31, 2021 
Via e-mail  
mchorba@gpinet.com  
 
Matthew Chorba  
52 Glenmaura National Blvd., Suite 302 
Scranton, PA 18505    
 
 RE: Right-to-Know Law Request No. 2724 
 
Dear Mr. Chorba: 
 
 This letter acknowledges receipt by the Pennsylvania Turnpike Commission (hereinafter 
“Commission”) of your written request for public records.  The Commission shall respond to your 
request in accordance with the Pennsylvania Right-to-Know Law, 65 P.S. § 67.101 et seq., as 
amended (hereinafter “RTKL”).  Your request was received on August 24, 2021.  Therefore, under 
the RTKL, a written response to your request is due on or before August 31, 2021.  This letter is 
provided pursuant to that requirement. 
 
 You are hereby notified that, for the reason(s) set forth below, this agency will require an 
additional thirty (30) calendar days, i.e., until September 30, 2021, in which to provide a final 
written response to your request: 
 

1. A response within five (5) business days of receipt of your letter could not be 
accomplished due to bona fide staffing limitations; and 
 

2. A legal review is necessary to determine whether the record is a record 
subject to access under the RTKL.  

 
If you have any questions regarding this letter, please contact me at (717) 831-7831.   
 

Very truly yours, 
 
L. Evan Van Gorder 
L. Evan Van Gorder 
Assistant Open Records Officer  
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APPENDIX B 

• Tropical Storm Ida Rainfall Data 

• Tailwater Calculations 

• Existing Stormwater Calculations 

• Proposed Stormwater Calculations 

• Proposed Improvements Drawings 

• Pump Sizing 
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nhmop\qq̂ề fghfijc
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Ida was 5.09 inches.
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tween the 25-and 50-Year Return
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Approximate location
of 36" Discharge Pipe
to Keyser Creek

The 100-year Headwater Elevation
is approximately 824.00' NAVD 88.
Applying the datum conversion of
0.69 feet, the appropriate 100-year
water surface elevation should be
824.69' NGVD 29.

The 100-year water
surface elevation at
the confluence of
Lindy Creek with
Keyser Creek is
819.00' NAVD.
That's approximately
819.69' NGVD 29
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adjacent communities may be referenced to NGVD29.  This may result in differences in 
BFEs across corporate limits between the communities. 

As noted above, the elevations shown in the FIS report and on the FIRM for Lackawanna 
County are referenced to NAVD88.  Ground, structure, and flood elevations may be 
compared and/or referenced to NGVD29 by applying a standard conversion factor.  The 
conversion factor from NGVD29 to NAVD88 for Lackawanna County is -0.654 foot.  
The locations used to establish the conversion factor were USGS 7.5-minute topographic 
quadrangle corners that fell within the County, as well as those that were within 2.5 miles 
outside the County.  The bench marks are referenced to NAVD88. 

Conversion locations and values for Lackawanna County are shown below in Table 9, 
“Vertical Datum Conversion Values.” 

Table 9 – Vertical Datum Conversion Values 

USGS 7.5-minute 
Quadrangle Name Corner 

Latitude 
(Decimal 
Degrees) 

Longitude 
(Decimal 
Degrees) 

Conversion from 
NGVD29 to  

NAVD88 (foot) 
Avoca SE 41.250 -75.625 -0.580 
Carbondale SE 41.500 -75.500 -0.610 
Clifford SE 41.625 -75.500 -0.627 
Dalton SE 41.500 -75.625 -0.666 
Factoryville SE 41.500 -75.750 -0.671 
Hop Bottom SE 41.625 -75.750 -0.659 
Lenoxville SE 41.625 -75.625 -0.651 
Moscow SE 41.250 -75.500 -0.665 
Olyphant SE 41.375 -75.500 -0.724 
Ransom SE 41.375 -75.750 -0.650 
Scranton SE 41.375 -75.625 -0.690 

Average Conversion   -0.654 foot 

The BFEs are shown on the FIRM represent whole-foot rounded values.  For example, a 
BFE of 102.4 will appear as 102 on the FIRM and 102.6 will appear as 103.  Therefore, 
users that wish to convert the elevations in this FIS to NGVD29 should apply the 
conversion factor to elevations shown on the Flood Profiles and supporting data tables in 
this FIS report, which are shown at a minimum to the nearest 0.1 foot. 

NAVD88 = NGVD29 + conversion factor 

For additional information regarding conversion between the NGVD29 and NAVD88, 
visit the National Geodetic Survey website at http://www.ngs.noaa.gov, or contact the 
National Geodetic Survey at the following address: 

NGS Information Services 
NOAA, N/NGS12 
National Geodetic Survey 
SSMC-3, #9202 
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Table 7 – Summary of Discharges (Continued) 
  PEAK DISCHARGES (CFS) 

FLOODING SOURCE 
AND LOCATION 

DRAINAGE 
AREA  

(SQ.  MILES) 

10%- 
ANNUAL- 
CHANCE 

2%-  
ANNUAL- 
CHANCE 

1%-  
ANNUAL- 
CHANCE 

0.2%- 
ANNUAL- 
CHANCE 

      
HULL CREEK      

At the confluence with 
the Lackawanna River 3.22 580 1,260 1,690 3,460 

At the corporate limits 
between the Township 
of Scott and the 
Borough of Blakely 2.26 * * 780 * 

Above Green Grove 
Road 2.00 * * 710 * 

At private access bridge, 
approximately 2,600 
feet upstream of Green 
Grove Road 1.00 * * 430 * 

      
KEYSER CREEK      

At the confluence of the 
Lackawanna River 8.59 1,300** 2,460** 3,100** 8,020** 

At the ponding area 
upstream of the 
railroad crossing 
between cross 
sections C and D 8.55 1,350 3,060 4,160 8,300 

At the railroad crossing 
between cross 
sections AF and AG 6.55 1,220 2,710 3,660 7,560 

Above the confluence 
of Lucky Run 4.46 823 1,585 2,079 3,766 

At Luzerne Street * 580 690 750 950 
At the railroad bridge 

just upstream of 
Luzerne Street * 950 2,100 2,880 6,000 

Above the confluence 
of Lindy Creek 3.29 950 2,200 3,050 6,260 

      
LACKAWANNA RIVER      

At the Lackawanna - 
Luzerne County 
Boundary 348.00 14,400 24,000 29,000 45,200 

At Interstate 476 264.00 10,900 17,800 21,300 32,000 
      
* Data Not Available   
** Reduced discharge due to storage upstream of the railroad crossing   



CROSS SECTION WITH 100-YR
ELEV CLOSE TO 819.69 (819+0.690).

Flow change for 50-
year, 100-year, and
500-year events



CROSS SECTION WITH 100-YR
ELEV CLOSE TO 824.69 (824+0.690).

So 822.24' NGVD should be used for the tailwater condition
for the 10-year storm.  Converting to NAVD, that value would
be 821.55' NAVD.

Total Channel distance is approxi-
mately 1500 feet.  This matches the
distance in Google Earth.





Drainage Reports

Element Type:  Pipe

Date:  Thursday, September 23, 2021 10:53:56 AM

Drainage Data File:  Keyser Valley Drainage

      ID  US-Station  DS-Station       Shape  Height   Width  Material Manning "n"  PipeLength    InvertIn   InvertOut       Slope

                                               (in)    (in)                            (ft)         (ft)       (ft)           (%) 

-----------------------------------------------------------------------------------------------------------------------------------

EXISTING NETWORK STARTING AT DRY BASIN

    P-A1        0+00        0+00    Circular      24      24       CMP       0.024         610      892.32      858.96        5.47

    P-A2        0+00        0+00    Circular      24      24       CMP       0.024         526      858.87      840.63        3.47

CAMERON AVENUE CONNECTION

    P-A3        0+00        0+00    Circular      18      18       CPP       0.013          89      837.19      833.90        3.70

EXISTING BRIGGS STREET NETWORK

    P-A4        0+00        0+00    Circular      18      18       CPP       0.013           7      834.04      832.65       20.90

    P-A5        0+00        0+00    Circular      24      24       CPP       0.013         148      834.94      834.53        0.28

    P-A6        0+00        0+00    Circular      24      24       CPP       0.013          65      834.34      833.78        0.86

    P-A7        0+00        0+00    Circular      15      15       CPP       0.013          17      833.73      833.16        3.38

    P-A8        0+00        0+00    Circular      18      18       CPP       0.013          87      853.72      852.95        0.88

    P-A9        0+00        0+00    Circular      18      18       CPP       0.013          22      852.95      852.43        2.41

   P-A10        0+00        0+00    Circular      18      18       CPP       0.013         224      852.19      842.57        4.29

   P-A11        0+00        0+00    Circular      15      15       RCP       0.012          47      844.95      842.87        4.43

   P-A12        0+00        0+00    Circular      18      18       CPP       0.013         181      842.42      833.79        4.76

   P-A13        0+00        0+00    Circular      18      18       RCP       0.012          54      836.69      833.79        5.35

   P-A14        0+00        0+00    Circular      18      18       RCP       0.012          25      833.29      833.05        0.97

   P-A15        0+00        0+00    Circular      18      18       RCP       0.012          18      833.02      832.75        1.48

   P-A16        0+00        0+00    Circular      18      18       CPP       0.013           6      832.75      832.52        3.57

   P-A17        0+00        0+00    Circular      18      18       RCP       0.012         214      832.44      831.09        0.63

   P-A18        0+00        0+00    Circular      18      18       RCP       0.012         158      832.29      831.16        0.72

   P-A19        0+00        0+00    Circular      18      18       RCP       0.012          77      831.96      831.11        1.11

   P-A20        0+00        0+00    Circular      18      18       RCP       0.012          24      831.63      831.27        1.52

  P-A21A        0+00        0+00    Circular      18      18       RCP       0.012         215      831.07      830.00        0.50

  P-A21B        0+00        0+00    Circular      18      18       RCP       0.012          70      829.62      829.27        0.50

   P-A22        0+00        0+00    Circular      18      18       CPP       0.013          36      830.13      829.27        2.39

   P-A23        0+00        0+00    Circular      36      36       RCP       0.012         317      829.02      828.00        0.32

   P-A24        0+00        0+00    Circular      36      36       CPP       0.013         103      827.84      827.33        0.50

  P-A25A        0+00        0+00    Circular      36      36       CPP       0.013         305      827.00      817.24        3.20

  P-A25B        0+00        0+00    Circular      36      36       CPP       0.013         291      818.62      816.96        0.57

   P-A26        0+00        0+00    Circular      36      36       CPP       0.013          97      816.66      817.07       -0.42

                                                                                                                                  

Number of items reported:  28

Drainage Reports

EXISTING STORMWATER CALCULATIONS



 

Element Type:  Pipe

Date:  Thursday, September 23, 2021 10:53:50 AM

Drainage Data File:  Keyser Valley Drainage

      ID  Flow Depth      Velocity Design Flow    Capacity

             (ft)          (ft/s)     (cfs)        (cfs)  

-----------------------------------------------------------

EXISTING NETWORK STARTING AT DRY BASIN

    P-A1        2.00           8.5       26.70       28.67

    P-A2        2.00           9.5       29.87       22.81

CAMERON AVENUE CONNECTION

    P-A3        1.50          17.6       31.03       20.22

EXISTING BRIGGS STREET NETWORK

    P-A4        1.50          18.1       31.99       48.02

    P-A5        2.00           0.4        1.30       11.90

    P-A6        2.00           0.7        2.35       20.93

    P-A7        1.25           2.6        3.22       11.88

    P-A8        1.50           1.6        2.88        9.86

    P-A9        1.50           2.9        5.17       16.29

   P-A10        1.50           3.9        6.88       21.75

   P-A11        1.25           0.4        0.46       14.73

   P-A12        1.50           5.1        8.93       22.91

   P-A13        1.50           0.3        0.53       26.33

   P-A14        1.50           6.1       10.77       11.22

   P-A15        1.50           8.7       15.41       13.83

   P-A16        1.50          27.8       49.10       19.86

   P-A17        1.50          28.5       50.30        9.04

   P-A18        1.50           0.3        0.54        9.63

   P-A19        1.50           0.2        0.41       11.99

   P-A20        1.50           0.8        1.50       14.03

  P-A21A        1.50          30.0       52.93        8.05

  P-A21B        1.50          30.0       52.93        8.05

   P-A22        1.50           4.2        7.45       16.25

   P-A23        3.00           8.7       61.52       40.96

   P-A24        3.00           9.1       64.30       47.16

  P-A25A        1.60          17.3       66.20      119.33

  P-A25B        3.00           1.5       10.56       50.39

   P-A26        3.00          11.5       81.06       43.47

                                                          

Number of items reported:  28

10-YEAR STORM EVENT



HGL/EGL Computations:

***Warning:  System surcharged at UH-A2.***

***Warning:  System surcharged at I-A21.***

***Warning:  System surcharged at I-A17.***

***Warning:  System surcharged at I-A16.***

***Warning:  System surcharged at I-A4.***

***Warning:  System surcharged at I-A3.***

***Warning:  System surcharged at I-A2.***

***Warning:  System surcharged at I-A21.***

***Warning:  System surcharged at I-A20.***

***Warning:  System surcharged at I-A18.***

***Warning:  System surcharged at I-A16.***

***Warning:  System surcharged at I-A15.***

***Warning:  System surcharged at I-A14.***

***Warning:  System surcharged at I-A12.***

***Warning:  System surcharged at I-A10.***

***Warning:  System surcharged at I-A9.***

***Warning:  System surcharged at I-A8.***

***Warning:  System surcharged at I-A20.***

***Warning:  System surcharged at I-A19.***

***Warning:  System surcharged at I-A15.***

***Warning:  System surcharged at I-A7.***

***Warning:  System surcharged at I-A6.***

***Warning:  System surcharged at I-A5.***

***Warning:  System surcharged at I-A14.***

***Warning:  System surcharged at I-A13.***

***Warning:  System surcharged at I-A12.***

***Warning:  System surcharged at I-A11.***

  Table A:

  Struct_ID           D       Q       L       V       d       dc     V^2/2g   Sf  Dn_Soffit EGLdn  HGLdn  Tot_Loss EGLup  HGLup   Rim_Elev.  

                     (in)    (cfs)   (ft)   (ft/s)   (ft)     (ft)    (ft)  (ft/ft)  (ft)   (ft)    (ft)     (ft)   (ft)   (ft)     (ft)    

  Outfall              -       -       -       -       -       -       -       -       -       -       -       -       -    820.07     -  

    (Alternate HGL and EGL Used)                                                                                    822.11  820.07

    P-A26             36     81.06   96.51   11.47     -       -      2.04  0.0148  820.07  822.11  820.07    1.43  823.54  821.50     -  

    I-A26              -       -       -       -       -       -       -       -       -    823.54  821.50    1.42  824.96  822.91  839.34

    P-A25A            36     66.20  305.07   17.31     -       -      4.65  0.0099  820.24  824.96  822.91     -    833.25  828.60     -  

    I-A25              -       -       -       -       -       -       -       -       -    833.25  828.60    2.31  832.19  830.90  840.48

    P-A24             36     64.30  102.94    9.10     -       -      1.29  0.0093  830.33  832.19  830.90    0.96  833.15  831.86     -  

    I-A24              -       -       -       -       -       -       -       -       -    833.15  831.86    0.12  833.27  831.98  840.49

    P-A23             36     61.52  317.49    8.70     -       -      1.18  0.0072  831.00  833.27  831.98    2.30  835.57  834.39     -  

    I-A23              -       -       -       -       -       -       -       -       -    835.57  834.39    0.78  836.34  835.17  837.87

    P-A21B            18     52.93   72.37   29.95     -       -     13.94  0.2164  830.77  836.34  835.17   15.66  852.00  838.06     -  

    UH-A2              -       -       -       -       -       -       -       -       -    852.00  838.06   15.97  867.97  854.03  838.28*** Surcharged ***

    P-A21A            18     52.93  216.75   29.95     -       -     13.94  0.2164  831.50  867.97  854.03   46.89  914.87  900.92     -  

    I-A21              -       -       -       -       -       -       -       -       -    914.87  900.92    3.89  918.75  904.81  835.07*** Surcharged ***



    P-A17             18     50.30  214.01   28.46     -       -     12.59  0.1954  832.59  918.75  904.81   41.81  960.56  947.97     -  

    I-A17              -       -       -       -       -       -       -       -       -    960.56  947.97    3.26  963.82  951.23  836.82*** Surcharged ***

    P-A16             18     49.10    6.44   27.79     -       -     12.00  0.2185  834.02  963.82  951.23    1.41  965.22  953.22     -  

    I-A16              -       -       -       -       -       -       -       -       -    965.22  953.22   10.84  976.06  964.06  837.20*** Surcharged ***

    P-A4              18     31.99    6.79   18.11     -       -      5.09  0.0928  834.15  976.06  964.06    0.63  976.69  971.60     -  

    I-A4               -       -       -       -       -       -       -       -       -    976.69  971.60    3.53  980.22  975.13  837.19*** Surcharged ***

    P-A3              18     31.03   88.89   17.56     -       -      4.79  0.0872  835.40  980.22  975.13    7.76  987.98  983.19     -  

    I-A3               -       -       -       -       -       -       -       -       -    987.98  983.19    3.24  991.22  986.42  840.42*** Surcharged ***

    P-A2              24     29.87  526.57    9.51     -       -      1.40  0.0594  842.63  991.22  986.42   31.28 1022.50 1021.10     -  

    I-A2               -       -       -       -       -       -       -       -       -   1022.50 1021.10    0.30 1022.80 1021.39  858.84*** Surcharged ***

    P-A1              24     26.70  610.45    8.50     -       -      1.12  0.0475  860.96 1022.80 1021.39   28.98 1051.78 1050.66     -  

  New Branch           -       -       -       -       -       -       -       -       -       -       -       -    823.54  821.50     -  

    I-A26              -       -       -       -       -       -       -       -       -    823.54  821.50    0.34  823.88  821.84  839.34

    P-A25B            36     10.56  290.79    1.49     -       -      0.03  0.0003  819.96  823.88  821.84    0.07  823.96  823.92     -  

  New Branch           -       -       -       -       -       -       -       -       -       -       -       -    835.57  834.39     -  

    I-A23              -       -       -       -       -       -       -       -       -    835.57  834.39    0.41  835.97  834.80  837.87

    P-A22             18      7.45   35.94    4.22     -       -      0.28  0.0050  830.77  835.97  834.80    0.18  836.16  835.88     -  

    I-A22              -       -       -       -       -       -       -       -       -    836.16  835.88     -    836.16  835.88  837.98

  New Branch           -       -       -       -       -       -       -       -       -       -       -       -    914.87  900.92     -  

    I-A21              -       -       -       -       -       -       -       -       -    914.87  900.92    0.48  915.35  901.41  835.07*** Surcharged ***

    P-A20             18      1.50   23.67    0.85     -       -      0.01  0.0002  832.77  915.35  901.41    0.00  915.35  915.34     -  

    I-A20              -       -       -       -       -       -       -       -       -    915.35  915.34    0.01  915.36  915.35  835.16*** Surcharged ***

    P-A18             18      0.54  157.84    0.31     -       -      0.00  0.0000  832.66  915.36  915.35    0.00  915.36  915.36     -  

    I-A18              -       -       -       -       -       -       -       -       -    915.36  915.36     -    915.36  915.36  836.24*** Surcharged ***

  New Branch           -       -       -       -       -       -       -       -       -       -       -       -    965.22  953.22     -  

    I-A16              -       -       -       -       -       -       -       -       -    965.22  953.22    5.66  970.89  958.89  837.20*** Surcharged ***

    P-A15             18     15.41   18.28    8.72     -       -      1.18  0.0183  834.25  970.89  958.89    0.34  971.22  970.04     -  

    I-A15              -       -       -       -       -       -       -       -       -    971.22  970.04    0.42  971.64  970.46  837.80*** Surcharged ***

    P-A14             18     10.77   24.70    6.10     -       -      0.58  0.0090  834.55  971.64  970.46    0.22  971.86  971.29     -  

    I-A14              -       -       -       -       -       -       -       -       -    971.86  971.29    0.19  972.05  971.47  838.24*** Surcharged ***

    P-A12             18      8.93  181.64    5.05     -       -      0.40  0.0072  835.29  972.05  971.47    1.31  973.36  972.97     -  

    I-A12              -       -       -       -       -       -       -       -       -    973.36  972.97    0.13  973.50  973.10  846.37*** Surcharged ***

    P-A10             18      6.88  224.61    3.90     -       -      0.24  0.0043  844.07  973.50  973.10    0.96  974.46  974.23     -  

    I-A10              -       -       -       -       -       -       -       -       -    974.46  974.23    0.27  974.73  974.50     -  *** Surcharged ***

    P-A9              18      5.17   21.62    2.93     -       -      0.13  0.0024  853.93  974.73  974.50    0.05  974.79  974.65     -  

    I-A9               -       -       -       -       -       -       -       -       -    974.79  974.65    0.16  974.95  974.81  857.80*** Surcharged ***

    P-A8              18      2.88   87.36    1.63     -       -      0.04  0.0008  854.45  974.95  974.81    0.07  975.01  974.97     -  

    I-A8               -       -       -       -       -       -       -       -       -    975.01  974.97     -    975.01  974.97  859.42*** Surcharged ***

  New Branch           -       -       -       -       -       -       -       -       -       -       -       -    915.35  915.34     -  

    I-A20              -       -       -       -       -       -       -       -       -    915.35  915.34    0.00  915.36  915.35  835.16*** Surcharged ***

    P-A19             18      0.41   76.58    0.23     -       -      0.00  0.0000  832.61  915.36  915.35    0.00  915.36  915.36     -  

    I-A19              -       -       -       -       -       -       -       -       -    915.36  915.36     -    915.36  915.36  835.40*** Surcharged ***

  New Branch           -       -       -       -       -       -       -       -       -       -       -       -    971.22  970.04     -  

    I-A15              -       -       -       -       -       -       -       -       -    971.22  970.04    0.71  971.93  970.75  837.80*** Surcharged ***



    P-A7              15      3.22   16.87    2.63     -       -      0.11  0.0025  834.41  971.93  970.75    0.04  971.97  971.87     -  

    I-A7               -       -       -       -       -       -       -       -       -    971.97  971.87    0.02  971.99  971.88  837.88*** Surcharged ***

    P-A6              24      2.35   65.43    0.75     -       -      0.01  0.0001  835.78  971.99  971.88    0.01  972.00  971.99     -  

    I-A6               -       -       -       -       -       -       -       -       -    972.00  971.99    0.00  972.00  971.99  840.88*** Surcharged ***

    P-A5              24      1.30  148.26    0.41     -       -      0.00  0.0000  836.53  972.00  971.99    0.00  972.01  972.00     -  

    I-A5               -       -       -       -       -       -       -       -       -    972.01  972.00     -    972.01  972.00  843.39*** Surcharged ***

  New Branch           -       -       -       -       -       -       -       -       -       -       -       -    971.86  971.29     -  

    I-A14              -       -       -       -       -       -       -       -       -    971.86  971.29    0.54  972.41  971.83  838.24*** Surcharged ***

    P-A13             18      0.53   54.25    0.30     -       -      0.00  0.0000  835.29  972.41  971.83    0.00  972.41  972.41     -  

    I-A13              -       -       -       -       -       -       -       -       -    972.41  972.41     -    972.41  972.41  839.97*** Surcharged ***

  New Branch           -       -       -       -       -       -       -       -       -       -       -       -    973.36  972.97     -  

    I-A12              -       -       -       -       -       -       -       -       -    973.36  972.97    0.62  973.99  973.59  846.37*** Surcharged ***

    P-A11             15      0.46   47.01    0.37     -       -      0.00  0.0000  844.12  973.99  973.59    0.00  973.99  973.99     -  

    I-A11              -       -       -       -       -       -       -       -       -    973.99  973.99     -    973.99  973.99  848.05*** Surcharged ***



 

Element Type:  Pipe Physical Characteristics

Date:  Monday, September 20, 2021 3:45:35 PM

Drainage Data File:  PROPOSED_Kesyer Valley Drainage

      ID  US-Station  DS-Station       Shape  Height   Width  Material Manning "n"  PipeLength    InvertIn   InvertOut       Slope

                                               (in)    (in)                            (ft)         (ft)       (ft)           (%) 

-----------------------------------------------------------------------------------------------------------------------------------

REVISED NETWORK DOWNSTREAM OF NORTH CAMERON STREET TAKING DRY BASIN FLOW ONLY

    P-A1        0+00        0+00    Circular      42      42       RCP       0.012         610      892.32      858.96        5.47

    P-A2        0+00        0+00    Circular      42      42       RCP       0.012         526      858.87      840.63        3.47

  P-A3-A        0+00        0+00    Circular      42      42       RCP       0.012         480      835.50      831.70        0.79

  P-A3-B        0+00        0+00    Circular      42      42       RCP       0.012         554      831.00      822.00        1.62

EXISTING BRIGGS STREET NETWORK WITH REMOVED FLOW

    P-A4        0+00        0+00    Circular      18      18       CPP       0.013           7      834.04      832.65       20.90

    P-A5        0+00        0+00    Circular      24      24       CPP       0.013         148      834.94      834.53        0.28

    P-A6        0+00        0+00    Circular      24      24       CPP       0.013          65      834.34      833.78        0.86

    P-A7        0+00        0+00    Circular      15      15       CPP       0.013          17      833.73      833.16        3.38

    P-A8        0+00        0+00    Circular      18      18       CPP       0.013          87      853.72      852.95        0.88

    P-A9        0+00        0+00    Circular      18      18       CPP       0.013          22      852.95      852.43        2.41

   P-A10        0+00        0+00    Circular      18      18       CPP       0.013         224      852.19      842.57        4.29

   P-A11        0+00        0+00    Circular      15      15       RCP       0.012          47      844.95      842.87        4.43

   P-A12        0+00        0+00    Circular      18      18       CPP       0.013         181      842.42      833.79        4.76

   P-A13        0+00        0+00    Circular      18      18       RCP       0.012          54      836.69      833.79        5.35

   P-A14        0+00        0+00    Circular      18      18       RCP       0.012          25      833.29      833.05        0.97

   P-A15        0+00        0+00    Circular      18      18       RCP       0.012          18      833.02      832.75        1.48

   P-A16        0+00        0+00    Circular      18      18       CPP       0.013           6      832.75      832.52        3.57

   P-A17        0+00        0+00    Circular      18      18       RCP       0.012         214      832.44      831.09        0.63

   P-A18        0+00        0+00    Circular      18      18       RCP       0.012         158      832.29      831.16        0.72

   P-A19        0+00        0+00    Circular      18      18       RCP       0.012          77      831.96      831.11        1.11

   P-A20        0+00        0+00    Circular      18      18       RCP       0.012          24      831.63      831.27        1.52

  P-A21A        0+00        0+00    Circular      18      18       RCP       0.012         215      831.07      830.00        0.50

  P-A21B        0+00        0+00    Circular      18      18       RCP       0.012          70      829.62      829.27        0.50

   P-A22        0+00        0+00    Circular      18      18       CPP       0.013          36      830.13      829.27        2.39

   P-A23        0+00        0+00    Circular      36      36       RCP       0.012         317      829.02      828.00        0.32

   P-A24        0+00        0+00    Circular      36      36       CPP       0.013         103      827.84      827.33        0.50

  P-A25A        0+00        0+00    Circular      36      36       CPP       0.013         305      827.00      817.24        3.20

  P-A25B        0+00        0+00    Circular      36      36       CPP       0.013         291      818.62      816.96        0.57

   P-A26        0+00        0+00    Circular      48      48       CPP       0.013          97      816.66      816.32        0.35

PROPOSED SYSTEM STARTING AT NEWTON STREET 

P-CBYPASS       0+00        0+00    Circular      36      36       RCP       0.012          43      986.15      986.00        0.35

    P-C1        0+00        0+00    Circular      36      36       RCP       0.012         444      986.00      975.00        2.48

  P-C2-A        0+00        0+00    Circular      36      36       RCP       0.012         211      975.00      972.00        1.42

  P-C2-B        0+00        0+00    Circular      36      36       RCP       0.012        1661      973.00      860.00        6.80

    P-C3        0+00        0+00    Circular      36      36       RCP       0.012          51      860.00      856.00        7.90

PROPOSED STORMWATER CALCULATIONS

PROPOSED MPROVEMENT 5.1 - CONVEYANCE OUTFALL

PROPOSED MPROVEMENT 5.3 - NEW CONVEYANCE SYSTEM



Element Type:  Pipe Flow Characteristics

Date:  Monday, September 20, 2021 3:41:01 PM

Drainage Data File:  PROPOSED_Kesyer Valley Drainage

      ID  Flow Depth      Velocity Design Flow    Capacity

             (ft)          (ft/s)     (cfs)        (cfs)  

-----------------------------------------------------------

REVISED NETWORK DOWNSTREAM OF NORTH CAMERON STREET TAKING DRY BASIN FLOW ONLY

    P-A1        1.29          23.0       73.97      254.98

    P-A2        1.50          19.6       77.14      202.92

  P-A3-A        2.38          11.2       78.30       96.99

  P-A3-B        1.88          14.9       78.30      138.88

EXISTING BRIGGS STREET NETWORK WITH REMOVED FLOW

    P-A4        1.50           0.5        0.97       48.02

    P-A5        2.00           0.4        1.30       11.90

    P-A6        2.00           0.7        2.35       20.93

    P-A7        1.25           2.6        3.22       11.88

    P-A8        1.50           1.6        2.88        9.86

    P-A9        1.50           2.9        5.17       16.29

   P-A10        1.50           3.9        6.88       21.75

   P-A11        1.25           0.4        0.46       14.73

   P-A12        1.50           5.1        8.93       22.91

   P-A13        1.50           0.3        0.53       26.33

   P-A14        1.50           6.1       10.77       11.22

   P-A15        1.50           8.7       15.41       13.83

   P-A16        1.50          10.2       18.08       19.86

   P-A17        1.50          10.9       19.27        9.04

   P-A18        1.50           0.3        0.54        9.63

   P-A19        1.50           0.2        0.41       11.99

   P-A20        1.50           0.8        1.50       14.03

  P-A21A        1.50          12.4       21.90        8.05

  P-A21B        1.50          12.4       21.90        8.05

   P-A22        1.50           4.2        7.45       16.25

   P-A23        1.93           6.3       30.49       40.96

   P-A24        1.86           7.2       33.27       47.16

  P-A25A        1.11          14.7       35.17      119.33

  P-A25B        3.00           1.5       10.56       50.39

   P-A26        4.00           4.0       50.03       84.98

PROPOSED SYSTEM STARTING AT NEWTON STREET

P-CBYPASS       3.00          13.5       95.19       42.75

    P-C1        2.10          18.0       95.19      113.70

  P-C2-A        3.00          13.5       95.19       86.17

  P-C2-B        1.51          26.7       95.19      188.44

    P-C3        1.44          28.3       95.19      203.04

10-YEAR STORM EVENT



                                                         

 

Design Log

 

=====================================================================

InRoads Storm & Sanitary Design Log

Drainage File:  X:\SCR-2021234.00_Keyser Valley Stormwater & Flood Mitigate Study\InRoads\Drainage\PROPOSED_Keyser Valley Drainage.sdb

Design File:  X:\SCR-2021234.00_Keyser Valley Stormwater & Flood Mitigate Study\EngWaterRes\Base Files\Keyser Valley_BASE_P-DRAIN.dgn

Display Log:  X:\SCR-2021234.00_Keyser Valley Stormwater & Flood Mitigate Study\EngWaterRes\Base Files\design.log

Date:  Monday, September 20, 2021 3:40:36 PM

======================================================================

HGL/EGL Computations:

***Warning:  System surcharged at I-A21.***

***Warning:  System surcharged at I-A17.***

***Warning:  System surcharged at I-A16.***

***Warning:  System surcharged at I-A15.***

***Warning:  System surcharged at I-A14.***

***Warning:  System surcharged at I-A12.***

***Warning:  System surcharged at I-A10.***

***Warning:  System surcharged at I-A21.***

***Warning:  System surcharged at I-A20.***

***Warning:  System surcharged at I-A18.***

***Warning:  System surcharged at I-A16.***

***Warning:  System surcharged at I-A4.***

***Warning:  System surcharged at I-A15.***

***Warning:  System surcharged at I-A7.***

***Warning:  System surcharged at I-A6.***

***Warning:  System surcharged at I-A5.***

***Warning:  System surcharged at I-A14.***

***Warning:  System surcharged at I-A13.***

***Warning:  System surcharged at I-A12.***

***Warning:  System surcharged at I-A11.***

***Warning:  System surcharged at I-A20.***

***Warning:  System surcharged at I-A19.***

  Table A:

  Struct_ID           D       Q       L       V       d       dc     V^2/2g   Sf  Dn_Soffit EGLdn  HGLdn  Tot_Loss EGLup  HGLup   Rim_Elev.  

                     (in)    (cfs)   (ft)   (ft/s)   (ft)     (ft)    (ft)  (ft/ft)  (ft)   (ft)    (ft)     (ft)   (ft)   (ft)     (ft)    

  Outfall              -       -       -       -       -       -       -       -       -       -       -       -       -    821.55     -  



    P-A26             48     50.03   96.51    3.98     -       -      0.25  0.0012  820.32  821.80  821.55    0.12  821.91  821.67     -  

    I-A26              -       -       -       -       -       -       -       -       -    821.91  821.67    0.12  822.03  821.78  839.34

    P-A25A            36     35.17  305.07   14.68     -       -      3.35  0.0028  820.24  822.03  821.78     -    831.47  828.12     -  

    I-A25              -       -       -       -       -       -       -       -       -    831.47  828.12     -    831.47  828.12  840.48

    P-A24             36     33.27  102.94    7.23    1.86    1.87    0.81     -    830.33  830.00  829.18     -    830.51  829.70     -  

    I-A24              -       -       -       -       -       -       -       -       -    830.51  829.70    0.05  830.56  829.75  840.49

    (Alternate HGL and EGL Used)                                                                                    831.02  830.39

    P-A23             36     30.49  317.49    6.35    1.93    1.78    0.63  0.0032  831.00  831.02  830.39    1.02  832.04  831.41     -  

    I-A23              -       -       -       -       -       -       -       -       -    832.04  831.41    0.24  832.28  831.65  837.87

    P-A21B            18     21.90   72.37   12.39     -       -      2.39  0.0370  830.77  832.28  831.65    2.68  834.96  832.57     -  

    UH-A2              -       -       -       -       -       -       -       -       -    834.96  832.57    2.05  837.01  834.62  838.28

    P-A21A            18     21.90  216.75   12.39     -       -      2.39  0.0370  831.50  837.01  834.62    8.03  845.04  842.65     -  

    I-A21              -       -       -       -       -       -       -       -       -    845.04  842.65    0.72  845.76  843.38  835.07*** Surcharged ***

    P-A17             18     19.27  214.01   10.90     -       -      1.85  0.0287  832.59  845.76  843.38    6.14  851.90  850.05     -  

    I-A17              -       -       -       -       -       -       -       -       -    851.90  850.05    0.48  852.38  850.53  836.82*** Surcharged ***

    P-A16             18     18.08    6.44   10.23     -       -      1.63  0.0296  834.02  852.38  850.53    0.19  852.57  850.94     -  

    I-A16              -       -       -       -       -       -       -       -       -    852.57  850.94    0.55  853.11  851.49  837.20*** Surcharged ***

    P-A15             18     15.41   18.28    8.72     -       -      1.18  0.0183  834.25  853.11  851.49    0.34  853.45  852.27     -  

    I-A15              -       -       -       -       -       -       -       -       -    853.45  852.27    0.42  853.87  852.69  837.80*** Surcharged ***

    P-A14             18     10.77   24.70    6.10     -       -      0.58  0.0090  834.55  853.87  852.69    0.22  854.09  853.52     -  

    I-A14              -       -       -       -       -       -       -       -       -    854.09  853.52    0.19  854.28  853.70  838.24*** Surcharged ***

    P-A12             18      8.93  181.64    5.05     -       -      0.40  0.0072  835.29  854.28  853.70    1.31  855.59  855.20     -  

    I-A12              -       -       -       -       -       -       -       -       -    855.59  855.20    0.13  855.73  855.33  846.37*** Surcharged ***

    P-A10             18      6.88  224.61    3.90     -       -      0.24  0.0043  844.07  855.73  855.33    0.96  856.69  856.46     -  

    I-A10              -       -       -       -       -       -       -       -       -    856.69  856.46    0.25  856.95  856.71     -  *** Surcharged ***

    P-A9              18      5.17   21.62    2.93     -       -      0.13  0.0024  853.93  856.95  856.71    0.05  857.00  856.86     -  

    I-A9               -       -       -       -       -       -       -       -       -    857.00  856.86    0.14  857.14  857.01  857.80

    P-A8              18      2.88   87.36    1.63     -       -      0.04  0.0008  854.45  857.14  857.01    0.07  857.21  857.17     -  

    I-A8               -       -       -       -       -       -       -       -       -    857.21  857.17     -    857.21  857.17  859.42

  New Branch           -       -       -       -       -       -       -       -       -       -       -       -    821.91  821.67     -  

    I-A26              -       -       -       -       -       -       -       -       -    821.91  821.67    0.03  821.94  821.69  839.34

    P-A25B            36     10.56  290.79    1.49     -       -      0.03  0.0003  819.96  821.94  821.69    0.07  822.01  821.98     -  

  New Branch           -       -       -       -       -       -       -       -       -       -       -       -    832.04  831.41     -  

    I-A23              -       -       -       -       -       -       -       -       -    832.04  831.41    0.13  832.16  831.54  837.87

    P-A22             18      7.45   35.94    4.22     -       -      0.28  0.0050  830.77  832.16  831.54    0.18  832.34  832.07     -  

    I-A22              -       -       -       -       -       -       -       -       -    832.34  832.07     -    832.34  832.07  837.98

  New Branch           -       -       -       -       -       -       -       -       -       -       -       -    845.04  842.65     -  

    I-A21              -       -       -       -       -       -       -       -       -    845.04  842.65    0.20  845.24  842.85  835.07*** Surcharged ***

    P-A20             18      1.50   23.67    0.85     -       -      0.01  0.0002  832.77  845.24  842.85    0.00  845.24  845.23     -  

    I-A20              -       -       -       -       -       -       -       -       -    845.24  845.23    0.01  845.25  845.24  835.16*** Surcharged ***

    P-A18             18      0.54  157.84    0.31     -       -      0.00  0.0000  832.66  845.25  845.24    0.00  845.25  845.25     -  

    I-A18              -       -       -       -       -       -       -       -       -    845.25  845.25     -    845.25  845.25  836.24*** Surcharged ***

  New Branch           -       -       -       -       -       -       -       -       -       -       -       -    852.57  850.94     -  

    I-A16              -       -       -       -       -       -       -       -       -    852.57  850.94    0.28  852.85  851.22  837.20*** Surcharged ***

    P-A4              18      0.97    6.79    0.55     -       -      0.00  0.0001  834.15  852.85  851.22    0.00  852.85  852.84     -  

    I-A4               -       -       -       -       -       -       -       -       -    852.85  852.84     -    852.85  852.84  837.19*** Surcharged ***



  New Branch           -       -       -       -       -       -       -       -       -       -       -       -    853.45  852.27     -  

    I-A15              -       -       -       -       -       -       -       -       -    853.45  852.27    0.71  854.16  852.98  837.80*** Surcharged ***

    P-A7              15      3.22   16.87    2.63     -       -      0.11  0.0025  834.41  854.16  852.98    0.04  854.20  854.09     -  

    I-A7               -       -       -       -       -       -       -       -       -    854.20  854.09    0.02  854.22  854.11  837.88*** Surcharged ***

    P-A6              24      2.35   65.43    0.75     -       -      0.01  0.0001  835.78  854.22  854.11    0.01  854.23  854.22     -  

    I-A6               -       -       -       -       -       -       -       -       -    854.23  854.22    0.00  854.23  854.22  840.88*** Surcharged ***

    P-A5              24      1.30  148.26    0.41     -       -      0.00  0.0000  836.53  854.23  854.22    0.00  854.23  854.23     -  

    I-A5               -       -       -       -       -       -       -       -       -    854.23  854.23     -    854.23  854.23  843.39*** Surcharged ***

  New Branch           -       -       -       -       -       -       -       -       -       -       -       -    854.09  853.52     -  

    I-A14              -       -       -       -       -       -       -       -       -    854.09  853.52    0.54  854.64  854.06  838.24*** Surcharged ***

    P-A13             18      0.53   54.25    0.30     -       -      0.00  0.0000  835.29  854.64  854.06    0.00  854.64  854.63     -  

    I-A13              -       -       -       -       -       -       -       -       -    854.64  854.63     -    854.64  854.63  839.97*** Surcharged ***

  New Branch           -       -       -       -       -       -       -       -       -       -       -       -    855.59  855.20     -  

    I-A12              -       -       -       -       -       -       -       -       -    855.59  855.20    0.62  856.21  855.82  846.37*** Surcharged ***

    P-A11             15      0.46   47.01    0.37     -       -      0.00  0.0000  844.12  856.21  855.82    0.00  856.22  856.21     -  

    I-A11              -       -       -       -       -       -       -       -       -    856.22  856.21     -    856.22  856.21  848.05*** Surcharged ***

  New Branch           -       -       -       -       -       -       -       -       -       -       -       -    845.24  845.23     -  

    I-A20              -       -       -       -       -       -       -       -       -    845.24  845.23    0.00  845.25  845.23  835.16*** Surcharged ***

    P-A19             18      0.41   76.58    0.23     -       -      0.00  0.0000  832.61  845.25  845.23    0.00  845.25  845.25     -  

    I-A19              -       -       -       -       -       -       -       -       -    845.25  845.25     -    845.25  845.25  835.40*** Surcharged ***
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Hydrograph Return Period Recap

1

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type hyd(s) Description

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

1 SCS Runoff ------ ------- 65.93 ------- 95.25 122.25 166.75 208.42 258.64 Flow to Merrifield

2 Diversion1 1 ------- 65.93 ------- 95.25 110.00 110.00 110.00 110.00 To Pump

3 Diversion2 1 ------- 0.000 ------- 0.000 12.25 56.75 98.42 148.64 Storage

Proj. file: Pump Flow.gpw Thursday, 09 / 23 / 2021

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12



Hydrograph Summary Report

2

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 65.93 2 740 345,489 ------ ------ ------ Flow to Merrifield

2 Diversion1 65.93 2 740 345,489 1 ------ ------ To Pump

3 Diversion2 0.000 2 n/a 0 1 ------ ------ Storage

Pump Flow.gpw Return Period: 2 Year Thursday, 09 / 23 / 2021

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12



Hydrograph Summary Report

6

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 95.25 2 740 493,248 ------ ------ ------ Flow to Merrifield

2 Diversion1 95.25 2 740 493,248 1 ------ ------ To Pump

3 Diversion2 0.000 2 n/a 0 1 ------ ------ Storage

Pump Flow.gpw Return Period: 5 Year Thursday, 09 / 23 / 2021

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12



Hydrograph Summary Report

10

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 122.25 2 740 631,018 ------ ------ ------ Flow to Merrifield

2 Diversion1 110.00 2 732 623,858 1 ------ ------ To Pump

3 Diversion2 12.25 2 740 7,160 1 ------ ------ Storage

Pump Flow.gpw Return Period: 10 Year Thursday, 09 / 23 / 2021

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12



Hydrograph Summary Report

14

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 166.75 2 738 860,184 ------ ------ ------ Flow to Merrifield

2 Diversion1 110.00 2 724 788,688 1 ------ ------ To Pump

3 Diversion2 56.75 2 738 71,496 1 ------ ------ Storage

Pump Flow.gpw Return Period: 25 Year Thursday, 09 / 23 / 2021

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12



Hydrograph Summary Report

18

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 208.42 2 738 1,077,565 ------ ------ ------ Flow to Merrifield

2 Diversion1 110.00 2 720 922,200 1 ------ ------ To Pump

3 Diversion2 98.42 2 738 155,364 1 ------ ------ Storage

Pump Flow.gpw Return Period: 50 Year Thursday, 09 / 23 / 2021

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12



Hydrograph Summary Report

22

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 258.64 2 738 1,343,286 ------ ------ ------ Flow to Merrifield

2 Diversion1 110.00 2 718 1,073,080 1 ------ ------ To Pump

3 Diversion2 148.64 2 738 270,205 1 ------ ------ Storage

Pump Flow.gpw Return Period: 100 Year Thursday, 09 / 23 / 2021

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Thursday, 09 / 23 / 2021

Hyd. No. 1

Flow to Merrifield

Hydrograph type =  SCS Runoff Peak discharge =  258.64 cfs
Storm frequency =  100 yrs Time to peak =  738 min
Time interval =  2 min Hyd. volume =  1,343,286 cuft
Drainage area =  80.000 ac Curve number =  84
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  41.60 min
Total precip. =  6.41 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

23
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Hyd. No. 1 -- 100 Year

Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Thursday, 09 / 23 / 2021

Hyd. No. 2

To Pump

Hydrograph type =  Diversion1 Peak discharge =  110.00 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  2 min Hyd. volume =  1,073,080 cuft
Inflow hydrograph =  1 - Flow to Merrifield 2nd diverted hyd. = 3
Diversion method =  Constant Q Constant Q =  110.00 cfs

24
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Hyd. No. 2 -- 100 Year

Hyd No. 2 -- Up to 110.00 cfs Hyd No. 1 -- Inflow Hyd No. 3 -- 1 minus 2

CONVERSION FROM CFS TO GPM
1 CFS = 448.80 GPM
110.00 CFS * 448.80 = 49,368 ~ 50,000 GPM



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v12 Thursday, 09 / 23 / 2021

Hyd. No. 3

Storage

Hydrograph type =  Diversion2 Peak discharge =  148.64 cfs
Storm frequency =  100 yrs Time to peak =  738 min
Time interval =  2 min Hyd. volume =  270,205 cuft
Inflow hydrograph =  1 - Flow to Merrifield 2nd diverted hyd. = 2
Diversion method =  Constant Q Constant Q =  110.00 cfs

25
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Hyd. No. 3 -- 100 Year

Hyd No. 3 -- > 110.00 cfs Hyd No. 1 -- Inflow Hyd No. 2

REQUIRED STORAGE DEPTH:
1 ACRE = 43,560 SQ FT

270,205 CU FT / 43,560 SQ FT = 6.2 FT STORAGE DEPTH REQURIED.
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September 24, 2021 Keyser Valley Stormwater Flood Mitigation Study SCR-2021234

ITEM
NO.

APPROX.
QUANTITY UNITS DESCRIPTION UNIT PRICE TOTAL

1 1 LS Mobilization includes Construction Survey 9,900.00$      9,900.00$

2 1 LS Erosion Control Measures 19,800.00$    19,800.00$

3 1 EA Install 4' Dia. Storm Manhole 4,000.00$      4,000.00$

4 EA Install Type 'M' Storm Inlets 2,500.00$      -$

7 LF 18" Storm Sewer - N12 HDPE 46.00$           -$

8 LF 24" Storm Sewer - N12 NDPE 95.00$           -$

9 LF 30" D.I.P. (Pump Line) 200.00$         -$

10 LF 36" Storm Sewer - N12 HDPE 150.00$         -$

11 1050 LF 42" Storm Sewer - N12 HDPE 175.00$         183,750.00$

12 1 LF Type "D" Endwall 4,000.00$      4,000.00$

13 1 EA Flap Gate Outlet 1,200.00$      1,200.00$

14 1 EA Rock Energy Dissipators 3,000.00$      3,000.00$

15 1 LS Maintenance and Protection Traffic 4,000.00$      4,000.00$

16 LF Channel Restoration 25.00$           -$

17 SY Rip Rap Armoring 80.00$           -$

ENGINEER'S COST ESTIMATE FOR PROPOSED IMPROVEMENT 5.1.1
ADDITIONAL CONVEYANCE OUTFALL, CAMERON AVE TO KEYSER CREEK

2021.09.21-Keyser Mitigation Options 1



September 24, 2021 Keyser Valley Stormwater Flood Mitigation Study SCR-2021234

ITEM
NO.

APPROX.
QUANTITY UNITS DESCRIPTION UNIT PRICE TOTAL

ENGINEER'S COST ESTIMATE FOR PROPOSED IMPROVEMENT 5.1.1
ADDITIONAL CONVEYANCE OUTFALL, CAMERON AVE TO KEYSER CREEK

18 LF 6" Chain Link Fence 28.00$           -$

19 CY Earth Excavation and Haul Excess Offsite 15.00$           -$

20 20 SY Install of 8" Deep of Crushed Subbase for
Bituminous Pavement Areas/Shoulder 10.00$           200.00$

21 20 SY
6.0" 25mm, Superpave Bituminous Concrete

Base Course, PG-64-22, 0.3 to <3 Million
ESALS

23.00$           460.00$

22 20 SY
1.5" 9.5mm, Superpave Wearing Course,  PG-

64-22, 0.3 to <3 Million ESALS, SRL-G, for
bituminous pavement areas

15.00$           300.00$

23 0.138 AC Clearing and Grubbing/Tree Removal 8,500.00$      1,173.00$

24 SY Seeding, Soil Supplements, and Mulch 1.25$             -$

25 CY Import Topsoil blended placement to be 6
inches thick 40.00$           -$

26 LS Utility Relocations Allowance -$               -$

27 LS Duplex Pump System, including Outlet Pipe
Connection -$               -$

28 LS Emergency Power Generator -$               -$

-$

115,891.50$

347,674.50$

ESTIMATED CONSTRUCTION COST

TOTAL ESTIMATED BUDGET

15% CONTINGENCY

2021.09.21-Keyser Mitigation Options 2



September 24, 2021 Keyser Valley Stormwater Flood Mitigation Study SCR-2021234

ITEM
NO.

APPROX.
QUANTITY UNITS DESCRIPTION UNIT PRICE TOTAL

1 1 LS Mobilization includes Construction Survey 24,000.00$    24,000.00$

2 1 LS Erosion Control Measures 47,500.00$    47,500.00$

3 11 EA Install 4' Dia. Storm Manhole 4,000.00$      44,000.00$

4 2 EA Install Type 'M' Storm Inlets 2,500.00$      5,000.00$

7 LF 18" Storm Sewer - N12 HDPE 46.00$           -$

8 LF 24" Storm Sewer - N12 NDPE 95.00$           -$

9 LF 30" D.I.P. (Pump Line) 200.00$         -$

10 LF 36" Storm Sewer - N12 HDPE 150.00$         -$

11 2200 LF 42" Storm Sewer - N12 HDPE 175.00$         385,000.00$

12 1 LF Type "D" Endwall 4,000.00$      4,000.00$

13 1 EA Flap Gate Outlet 1,200.00$      1,200.00$

14 1 EA Rock Energy Dissipators 3,000.00$      3,000.00$

15 1 LS Maintenance and Protection Traffic 24,000.00$    24,000.00$

16 LF Channel Restoration 25.00$           -$

17 SY Rip Rap Armoring 80.00$           -$

ENGINEER'S COST ESTIMATE FOR PROPOSED IMPROVEMENT 5.1.2
ADDITIONAL CONVEYANCE OUTFALL, DRY DAM TO KEYSER CREEK

2021.09.21-Keyser Mitigation Options 1



September 24, 2021 Keyser Valley Stormwater Flood Mitigation Study SCR-2021234

ITEM
NO.

APPROX.
QUANTITY UNITS DESCRIPTION UNIT PRICE TOTAL

ENGINEER'S COST ESTIMATE FOR PROPOSED IMPROVEMENT 5.1.2
ADDITIONAL CONVEYANCE OUTFALL, DRY DAM TO KEYSER CREEK

18 LF 6" Chain Link Fence 28.00$           -$

19 CY Earth Excavation and Haul Excess Offsite 15.00$           -$

20 600 SY Install of 8" Deep of Crushed Subbase for
Bituminous Pavement Areas/Shoulder 10.00$           6,000.00$

21 600 SY
6.0" 25mm, Superpave Bituminous Concrete

Base Course, PG-64-22, 0.3 to <3 Million
ESALS

23.00$           13,800.00$

22 600 SY
1.5" 9.5mm, Superpave Wearing Course,  PG-

64-22, 0.3 to <3 Million ESALS, SRL-G, for
bituminous pavement areas

15.00$           9,000.00$

23 0.138 AC Clearing and Grubbing/Tree Removal 8,500.00$      1,173.00$

24 SY Seeding, Soil Supplements, and Mulch 1.25$             -$

25 CY Import Topsoil blended placement to be 6
inches thick 40.00$           -$

26 1 LS Utility Relocations Allowance 5,000.00$      5,000.00$

27 LS Duplex Pump System, including Outlet Pipe
Connection -$               -$

28 LS Emergency Power Generator -$               -$

572,673.00$

85,900.95$

658,573.95$

ESTIMATED CONSTRUCTION COST

TOTAL ESTIMATED BUDGET

15% CONTINGENCY

2021.09.21-Keyser Mitigation Options 2



September 24, 2021 Keyser Valley Stormwater Flood Mitigation Study SCR-2021234

ITEM
NO.

APPROX.
QUANTITY UNITS DESCRIPTION UNIT PRICE TOTAL

1 1 LS Mobilization includes Construction Survey 32,500.00$    32,500.00$

2 1 LS Erosion Control Measures 65,000.00$    65,000.00$

3 2 EA Install 4' Dia. Storm Manhole 4,000.00$      8,000.00$

4 17 EA Install Type 'M' Storm Inlets 2,500.00$      42,500.00$

7 LF 18" Storm Sewer - N12 HDPE 46.00$           -$

8 2410 LF 24" Storm Sewer - N12 NDPE 95.00$           228,950.00$

9 LF 30" D.I.P. (Pump Line) 200.00$         -$

10 1500 LF 36" Storm Sewer - N12 HDPE 150.00$         225,000.00$

11 LF 42" Storm Sewer - N12 HDPE 175.00$         -$

12 1 LF Type "D" Endwall 4,000.00$      4,000.00$

13 1 EA Flap Gate Outlet 1,200.00$      1,200.00$

14 1 EA Rock Energy Dissipators 3,000.00$      3,000.00$

15 1 LS Maintenance and Protection Traffic 32,500.00$    32,500.00$

16 1175 LF Channel Restoration 25.00$           29,375.00$

17 SY Rip Rap Armoring 80.00$           -$

ENGINEER'S COST ESTIMATE FOR PROPOSED IMPROVEMENT 5.2
EXISTING SYSTEM UPGRADES

2021.09.21-Keyser Mitigation Options 1



September 24, 2021 Keyser Valley Stormwater Flood Mitigation Study SCR-2021234

ITEM
NO.

APPROX.
QUANTITY UNITS DESCRIPTION UNIT PRICE TOTAL

ENGINEER'S COST ESTIMATE FOR PROPOSED IMPROVEMENT 5.2
EXISTING SYSTEM UPGRADES

18 LF 6" Chain Link Fence 28.00$           -$

19 CY Earth Excavation and Haul Excess Offsite 15.00$           -$

20 1780 SY Install of 8" Deep of Crushed Subbase for
Bituminous Pavement Areas/Shoulder 10.00$           17,800.00$

21 1780 SY
6.0" 25mm, Superpave Bituminous Concrete

Base Course, PG-64-22, 0.3 to <3 Million
ESALS

23.00$           40,940.00$

22 1780 SY
1.5" 9.5mm, Superpave Wearing Course,  PG-

64-22, 0.3 to <3 Million ESALS, SRL-G, for
bituminous pavement areas

15.00$           26,700.00$

23 AC Clearing and Grubbing/Tree Removal 8,500.00$      -$

24 525 SY Seeding, Soil Supplements, and Mulch 1.25$             656.25$

25 275 CY Import Topsoil blended placement to be 6
inches thick 40.00$           11,000.00$

26 1 LS Utility Relocations Allowance 15,000.00$    15,000.00$

27 LS Duplex Pump System, including Outlet Pipe
Connection -$               -$

28 LS Emergency Power Generator -$               -$

784,121.25$

117,618.19$

901,739.44$TOTAL ESTIMATED BUDGET

ESTIMATED CONSTRUCTION COST

15% CONTINGENCY

2021.09.21-Keyser Mitigation Options 2



September 24, 2021 Keyser Valley Stormwater Flood Mitigation Study SCR-2021234

ITEM
NO.

APPROX.
QUANTITY UNITS DESCRIPTION UNIT PRICE TOTAL

1 1 LS Mobilization includes Construction Survey 19,362.50$    19,362.50$

2 1 LS Erosion Control Measures 38,725.00$    38,725.00$

3 1 EA Install 4' Dia. Storm Manhole 4,000.00$      4,000.00$

4 10 EA Install Type 'M' Storm Inlets 2,500.00$      25,000.00$

7 LF 18" Storm Sewer - N12 HDPE 46.00$           -$

8 LF 24" Storm Sewer - N12 NDPE 95.00$           -$

9 LF 30" D.I.P. (Pump Line) 200.00$         -$

10 1975 LF 36" Storm Sewer - N12 HDPE 150.00$         296,250.00$

11 LF 42" Storm Sewer - N12 HDPE 175.00$         -$

12 LF Type "D" Endwall 4,000.00$      -$

13 1 EA Flap Gate Outlet 1,200.00$      1,200.00$

14 EA Rock Energy Dissipators 3,000.00$      -$

15 1 LS Maintenance and Protection Traffic 19,362.50$    19,362.50$

16 LF Channel Restoration 25.00$           -$

17 SY Rip Rap Armoring 80.00$           -$

ENGINEER'S COST ESTIMATE FOR PROPOSED IMPROVEMENT 5.3.1
NEW CONVEYANCE SYSTEM TO UPPER REACH OF LINDY CREEK

2021.09.21-Keyser Mitigation Options 1



September 24, 2021 Keyser Valley Stormwater Flood Mitigation Study SCR-2021234

ITEM
NO.

APPROX.
QUANTITY UNITS DESCRIPTION UNIT PRICE TOTAL

ENGINEER'S COST ESTIMATE FOR PROPOSED IMPROVEMENT 5.3.1
NEW CONVEYANCE SYSTEM TO UPPER REACH OF LINDY CREEK

18 LF 6" Chain Link Fence 28.00$           -$

19 CY Earth Excavation and Haul Excess Offsite 15.00$           -$

20 1100 SY Install of 8" Deep of Crushed Subbase for
Bituminous Pavement Areas/Shoulder 10.00$           11,000.00$

21 1100 SY
6.0" 25mm, Superpave Bituminous Concrete

Base Course, PG-64-22, 0.3 to <3 Million
ESALS

23.00$           25,300.00$

22 1100 SY
1.5" 9.5mm, Superpave Wearing Course,  PG-

64-22, 0.3 to <3 Million ESALS, SRL-G, for
bituminous pavement areas

15.00$           16,500.00$

23 AC Clearing and Grubbing/Tree Removal 8,500.00$      -$

24 SY Seeding, Soil Supplements, and Mulch 1.25$             -$

25 CY Import Topsoil blended placement to be 6
inches thick 40.00$           -$

26 1 LS Utility Relocations Allowance 8,000.00$      8,000.00$

27 LS Duplex Pump System, including Outlet Pipe
Connection -$               -$

28 LS Emergency Power Generator -$               -$

464,700.00$

69,705.00$

534,405.00$

ESTIMATED CONSTRUCTION COST

TOTAL ESTIMATED BUDGET

15% CONTINGENCY

2021.09.21-Keyser Mitigation Options 2



September 24, 2021 Keyser Valley Stormwater Flood Mitigation Study SCR-2021234

ITEM
NO.

APPROX.
QUANTITY UNITS DESCRIPTION UNIT PRICE TOTAL

1 1 LS Mobilization includes Construction Survey 34,500.00$    34,500.00$

2 1 LS Erosion Control Measures 69,000.00$    69,000.00$

3 1 EA Install 4' Dia. Storm Manhole 4,000.00$      4,000.00$

4 18 EA Install Type 'M' Storm Inlets 2,500.00$      45,000.00$

7 LF 18" Storm Sewer - N12 HDPE 46.00$           -$

8 LF 24" Storm Sewer - N12 NDPE 95.00$           -$

9 LF 30" D.I.P. (Pump Line) 200.00$         -$

10 3500 LF 36" Storm Sewer - N12 HDPE 150.00$         525,000.00$

11 LF 42" Storm Sewer - N12 HDPE 175.00$         -$

12 LF Type "D" Endwall 4,000.00$      -$

13 1 EA Flap Gate Outlet 1,200.00$      1,200.00$

14 EA Rock Energy Dissipators 3,000.00$      -$

15 1 LS Maintenance and Protection Traffic 34,500.00$    34,500.00$

16 LF Channel Restoration 25.00$           -$

17 SY Rip Rap Armoring 80.00$           -$

ENGINEER'S COST ESTIMATE FOR PROPOSED IMPROVEMENT 5.3.2
NEW CONVEYANCE SYSTEM TO LOWER REACH OF LINDY CREEK

2021.09.21-Keyser Mitigation Options 1



September 24, 2021 Keyser Valley Stormwater Flood Mitigation Study SCR-2021234

ITEM
NO.

APPROX.
QUANTITY UNITS DESCRIPTION UNIT PRICE TOTAL

ENGINEER'S COST ESTIMATE FOR PROPOSED IMPROVEMENT 5.3.2
NEW CONVEYANCE SYSTEM TO LOWER REACH OF LINDY CREEK

18 LF 6" Chain Link Fence 28.00$           -$

19 CY Earth Excavation and Haul Excess Offsite 15.00$           -$

20 2000 SY Install of 8" Deep of Crushed Subbase for
Bituminous Pavement Areas/Shoulder 10.00$           20,000.00$

21 2000 SY
6.0" 25mm, Superpave Bituminous Concrete

Base Course, PG-64-22, 0.3 to <3 Million
ESALS

23.00$           46,000.00$

22 2000 SY
1.5" 9.5mm, Superpave Wearing Course,  PG-

64-22, 0.3 to <3 Million ESALS, SRL-G, for
bituminous pavement areas

15.00$           30,000.00$

23 AC Clearing and Grubbing/Tree Removal 8,500.00$      -$

24 SY Seeding, Soil Supplements, and Mulch 1.25$             -$

25 CY Import Topsoil blended placement to be 6
inches thick 40.00$           -$

26 1 LS Utility Relocations Allowance 20,000.00$    20,000.00$

27 LS Duplex Pump System, including Outlet Pipe
Connection -$               -$

28 LS Emergency Power Generator -$               -$

829,200.00$

124,380.00$

953,580.00$

ESTIMATED CONSTRUCTION COST

15% CONTINGENCY

TOTAL ESTIMATED BUDGET

2021.09.21-Keyser Mitigation Options 2



September 24, 2021 Keyser Valley Stormwater Flood Mitigation Study SCR-2021234

ITEM
NO.

APPROX.
QUANTITY UNITS DESCRIPTION UNIT PRICE TOTAL

1 1 LS Mobilization includes Construction Survey 27,500.00$    27,500.00$

2 1 LS Erosion Control Measures 55,000.00$    55,000.00$

3 EA Install 4' Dia. Storm Manhole 4,000.00$      -$

4 EA Install Type 'M' Storm Inlets 2,500.00$      -$

7 LF 18" Storm Sewer - N12 HDPE 46.00$           -$

8 LF 24" Storm Sewer - N12 NDPE 95.00$           -$

9 LF 30" D.I.P. (Pump Line) 200.00$         -$

10 LF 36" Storm Sewer - N12 HDPE 150.00$         -$

11 LF 42" Storm Sewer - N12 HDPE 175.00$         -$

12 LF Type "D" Endwall 4,000.00$      -$

13 EA Flap Gate Outlet 1,200.00$      -$

14 EA Rock Energy Dissipators 3,000.00$      -$

15 1 LS Maintenance and Protection Traffic 10,000.00$    10,000.00$

16 1300 LF Channel Restoration 25.00$           32,500.00$

17 575 SY Rip Rap Armoring 80.00$           46,000.00$

ENGINEER'S COST ESTIMATE FOR PROPOSED IMPROVEMENT 5.4
CHANNEL / DRY DAM IMPROVEMENTS

2021.09.21-Keyser Mitigation Options 1



September 24, 2021 Keyser Valley Stormwater Flood Mitigation Study SCR-2021234

ITEM
NO.

APPROX.
QUANTITY UNITS DESCRIPTION UNIT PRICE TOTAL

ENGINEER'S COST ESTIMATE FOR PROPOSED IMPROVEMENT 5.4
CHANNEL / DRY DAM IMPROVEMENTS

18 1250 LF 6" Chain Link Fence 28.00$           35,000.00$

19 15000 CY Earth Excavation and Haul Excess Offsite 15.00$           225,000.00$

20 SY Install of 8" Deep of Crushed Subbase for
Bituminous Pavement Areas/Shoulder 10.00$           -$

21 SY
6.0" 25mm, Superpave Bituminous Concrete

Base Course, PG-64-22, 0.3 to <3 Million
ESALS

23.00$           -$

22 SY
1.5" 9.5mm, Superpave Wearing Course,  PG-

64-22, 0.3 to <3 Million ESALS, SRL-G, for
bituminous pavement areas

15.00$           -$

23 5 AC Clearing and Grubbing/Tree Removal 8,500.00$      42,500.00$

24 7000 SY Seeding, Soil Supplements, and Mulch 1.25$             8,750.00$

25 4050 CY Import Topsoil blended placement to be 6
inches thick 40.00$           162,000.00$

26 LS Utility Relocations Allowance -$               -$

27 LS Duplex Pump System, including Outlet Pipe
Connection -$               -$

28 LS Emergency Power Generator -$               -$

644,250.00$

96,637.50$

740,887.50$TOTAL ESTIMATED BUDGET

ESTIMATED CONSTRUCTION COST

15% CONTINGENCY

2021.09.21-Keyser Mitigation Options 2



September 24, 2021 Keyser Valley Stormwater Flood Mitigation Study SCR-2021234

ITEM
NO.

APPROX.
QUANTITY UNITS DESCRIPTION UNIT PRICE TOTAL

1 1 LS Mobilization includes Construction Survey 130,000.00$     130,000.00$

2 1 LS Erosion Control Measures 260,000.00$     260,000.00$

3 EA Install 4' Dia. Storm Manhole 4,000.00$         -$

4 3 EA Install Type 'M' Storm Inlets 2,500.00$         7,500.00$

7 LF 18" Storm Sewer - N12 HDPE 46.00$              -$

8 LF 24" Storm Sewer - N12 NDPE 95.00$              -$

9 1250 LF 30" D.I.P. (Pump Line) 200.00$            250,000.00$

10 LF 36" Storm Sewer - N12 HDPE 150.00$            -$

11 LF 42" Storm Sewer - N12 HDPE 175.00$            -$

12 LF Type "D" Endwall 4,000.00$         -$

13 2 EA Flap Gate Outlet 1,200.00$         2,400.00$

14 1 EA Rock Energy Dissipators 3,000.00$         3,000.00$

15 1 LS Maintenance and Protection Traffic 130,000.00$     130,000.00$

16 LF Channel Restoration 25.00$              -$

17 SY Rip Rap Armoring 80.00$              -$

ENGINEER'S COST ESTIMATE FOR PROPOSED IMPROVEMENT 5.5
PUMP STATION IMPROVEMENTS

2021.09.21-Keyser Mitigation Options 1



September 24, 2021 Keyser Valley Stormwater Flood Mitigation Study SCR-2021234

ITEM
NO.

APPROX.
QUANTITY UNITS DESCRIPTION UNIT PRICE TOTAL

ENGINEER'S COST ESTIMATE FOR PROPOSED IMPROVEMENT 5.5
PUMP STATION IMPROVEMENTS

18 1000 LF 6" Chain Link Fence 28.00$              28,000.00$

19 10000 CY Earth Excavation and Haul Excess Offsite 15.00$              150,000.00$

20 550 SY Install of 8" Deep of Crushed Subbase for
Bituminous Pavement Areas/Shoulder 10.00$              5,500.00$

21 550 SY
6.0" 25mm, Superpave Bituminous Concrete

Base Course, PG-64-22, 0.3 to <3 Million
ESALS

23.00$              12,650.00$

22 550 SY
1.5" 9.5mm, Superpave Wearing Course,  PG-

64-22, 0.3 to <3 Million ESALS, SRL-G, for
bituminous pavement areas

15.00$              8,250.00$

23 1 AC Clearing and Grubbing/Tree Removal 8,500.00$         8,500.00$

24 4850 SY Seeding, Soil Supplements, and Mulch 1.25$                6,062.50$

25 810 CY Import Topsoil blended placement to be 6
inches thick 40.00$              32,400.00$

26 1 LS Utility Relocations Allowance 10,000.00$       10,000.00$

27 1 LS Duplex Pump System, including Outlet Pipe
Connection 1,500,000.00$  1,500,000.00$

28 1 LS Emergency Power Generator 600,000.00$     600,000.00$

3,144,262.50$

471,639.38$

3,615,901.88$

ESTIMATED CONSTRUCTION COST

15% CONTINGENCY

TOTAL ESTIMATED BUDGET

2021.09.21-Keyser Mitigation Options 2



September 24, 2021 Keyser Valley Stormwater Flood Mitigation Study SCR-2021234

ITEM
NO.

APPROX.
QUANTITY UNITS DESCRIPTION UNIT PRICE TOTAL

1 1 LS Mobilization includes Construction Survey 34,000.00$    34,000.00$

2 1 LS Erosion Control Measures 68,000.00$    68,000.00$

3 EA Install 4' Dia. Storm Manhole 4,000.00$      -$

4 EA Install Type 'M' Storm Inlets 2,500.00$      -$

7 3200 LF 18" Storm Sewer - N12 HDPE 46.00$           147,200.00$

8 LF 24" Storm Sewer - N12 NDPE 95.00$           -$

9 LF 30" D.I.P. (Pump Line) 200.00$         -$

10 LF 36" Storm Sewer - N12 HDPE 150.00$         -$

11 LF 42" Storm Sewer - N12 HDPE 175.00$         -$

12 LF Type "D" Endwall 4,000.00$      -$

13 EA Flap Gate Outlet 1,200.00$      -$

14 EA Rock Energy Dissipators 3,000.00$      -$

15 1 LS Maintenance and Protection Traffic 34,000.00$    34,000.00$

16 21000 LF Channel Restoration 25.00$           525,000.00$

17 SY Rip Rap Armoring 80.00$           -$

ENGINEER'S COST ESTIMATE FOR PROPOSED IMPROVEMENT 5.7
FAWNWOOD HEIGHTS DRAINAGE

2021.09.21-Keyser Mitigation Options 1



September 24, 2021 Keyser Valley Stormwater Flood Mitigation Study SCR-2021234

ITEM
NO.

APPROX.
QUANTITY UNITS DESCRIPTION UNIT PRICE TOTAL

ENGINEER'S COST ESTIMATE FOR PROPOSED IMPROVEMENT 5.7
FAWNWOOD HEIGHTS DRAINAGE

18 LF 6" Chain Link Fence 28.00$           -$

19 CY Earth Excavation and Haul Excess Offsite 15.00$           -$

20 SY Install of 8" Deep of Crushed Subbase for
Bituminous Pavement Areas/Shoulder 10.00$           -$

21 SY
6.0" 25mm, Superpave Bituminous Concrete

Base Course, PG-64-22, 0.3 to <3 Million
ESALS

23.00$           -$

22 SY
1.5" 9.5mm, Superpave Wearing Course,  PG-

64-22, 0.3 to <3 Million ESALS, SRL-G, for
bituminous pavement areas

15.00$           -$

23 AC Clearing and Grubbing/Tree Removal 8,500.00$      -$

24 4000 SY Seeding, Soil Supplements, and Mulch 1.25$             5,000.00$

25 CY Import Topsoil blended placement to be 6
inches thick 40.00$           -$

26 LS Utility Relocations Allowance -$               -$

27 LS Duplex Pump System, including Outlet Pipe
Connection -$               -$

28 LS Emergency Power Generator -$               -$

813,200.00$

121,980.00$

935,180.00$

ESTIMATED CONSTRUCTION COST

15% CONTINGENCY

TOTAL ESTIMATED BUDGET

2021.09.21-Keyser Mitigation Options 2


